THE JOURNAL OF NON-FERROUS METALS 


fnsiweringe the Challenge 


With the struggle to survive and handi- 
capped by primitive methods and equipment, 
this native produces cloth by hammering a 
piece of bark, breaking down the coarse fibres 
into working material 


We, on the other hand, through the advag 
of scientific knowledge, successfully 
the challenge of modern industri 
in its demand for the best 


hanced by our associa 

Doehler — Jarvis organis 

America. We have our own P 
Design Service which customers a 
potential customers are invited to 
consult 


All other pressure die-casting en- 
quiries will receive prompt attention 
at the address below. 


WORCESTER 


telegrams & cables: METCA ST, worcester. 
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ANODES FOR ELECTROPLATING 


T @ TILT G4 





ALL METALS 


ALL TYPES DELIVERED 
FROM STOCK 


FOR AUTOMATIC PLANT, 
STILL VAT OR BARREL USE 


DURVANIC AND DEPOLARISED NICKEL 
OFHC BRAND COPPER 

ZINC AND CADMIUM BALLS 

LEAD ALLOY FOR CHROME PLATING 
SPECIAL CAST SHAPES FOR BARREL USE 


BIRMINGHAM I8 ‘ctiscow “‘somsay 


TELEPHONE CENtrol 862! 


AND assoc. CO. In AUSTRALIA 








/ , 
Contact the buyers of non-ferrous 


scrap metals. 
Ask for Mr. Neal at: 


MAYBANK METALS LTD 


108, WOOTTON STREET, WATERLOO, | 


LONDON, S.E.1. 
Tel.: WATERLOO 4110, 7355 


ONE OF THE 


MAY BANK 


GROUP OF COMPANIES 


Migginshow, Portsmout? Edmonton, Gosport 
Deptford, Woolwich, Strood, Waterloo 


ICKEL 
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 VRANION METAL Co Li 


Our lorries are literally on National 

Service—making daily deliveries 

of W.M. non-ferrous ingots to 
every county, and almost every corner, of Britain. Non-ferrous 


founders know by experience that in specifying W.M. they 











can be sure of non-ferrous metal and alloy ingots conforming in 


every particular with the most exacting specifications. 


KA for ingots of consistent reliability 


THE WOLVERHAMPTON METAL CO. LTD. HEAD OFFICE & WORKS: WEDNESFIELD, STAFFS. Tel: 31052 (7 lines) 
Also JAMES BRIDGE COPPER WORKS, DARLASTON ROAD, WALSALL. Tel: Walsall 21333 London Office: 64, GEORGE STREET, LONDON 


. . » but the service is consistent 


Branches at: London 
Birmingham 

Manchester, Glasgow 
Leeds, Cerdiff, 
Newcastie-upen- Tyne 
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HEAD WRIGHTSON- 
SPEGIALLY DESIGN D FOR 


HICH SPEEO PRODUCTION 
OF SMALL BORE PRECISION TUBING 


this drawbench is equipped with these special features: 


TRIPLE DRAW UP TO 3” DIA. TUBES. SINGLE DRAW UP TO ;" DIA. 


DUAL DRAW CHAINS ALLOWING DRAWN TUBES TO BE READILY 
DISCHARGED THROUGH THE BED WITHOUT DAMAGE. 


VARIABLE SPEED DRIVE WITH AUTOMATIC ACCELERATION & DECELERATION. 
AUTOMATIC AIR OPERATION OF CARRIAGE GRIPS. 


‘yy, 
if 








ROTARY TYPE BACK BENCH WITH REMOVABLE GUIDE TUBE 
LINERS TO PREVENT CONTAMINATION OF TUBE SURFACE. 


AUTOMATIC PLUG CONTROL. 
AUTOMATIC DIE LUBRICATION. 
SPECIAL FEED MECHANISM DESIGNED TO AVOID TUBE ABRASION. 
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Photos by courtesy of 
ENFIELD TUBULAR 
PRODUCTS LTD 


Sah 


THE HEAD WRIGHTSON MACHINE CO LTD 


COMMERCIAL STREET - MIDDLESBROUGH 
LONDON - JOHANNESBURG - SYDNEY - GALCUTTA 
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ESTABLISHED 
1780 


|. SMITH & SONS STANTON BROS 


(CLERKENWELL) LTD. (METALS) LTD. 


42/54, ST. JOHN'S SQ., 73, SHOE LANE, LONDON, E.C.4 
CLERKENWELL, E.C.1 Fleet Street 5760-5769 
Clerkenwell 1277 (14 lines) 


T. W. SENIER & CO. LTD. |. SMITH & SONS 


115/121, ST. JOHN ST., (BIGGLESWADE) LTD. 


CLERKENWELL, E.C.1 
Cites Sean 115, HITCHIN ST., BIGGLESWADE, 
BEDS. 


Biggleswade 2071 
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Production Managers agree on the quality of the 


MARS ANGLO WY 


‘ges NICKEL PLATING PROCESS 














As every Production Manager knows, quantity alone is not all that 
matters—proven quality features of a plating process are all important 
if the work is to be economical over a long term period. Which 
is why, today, so many are specifying the conversion to Harshaw 
Processes. 


The quality features of AIRGLOW are all that any Production 
Manager, or his customers, could wish for; quicker, better brightness 
over a wide range of current densities, and improved ductility even 
after long operation. Corrosion resistance is in excess of that of 
any other bright nickel, with less frequent solution treatments. 


AIRGLOW deposits promote exceptionally good chromium cover- 
age even after time delays between processes. In addition they 
easily accept coatings of brass, silver and gold. 


The majority of Bright Nickel baths available today can easily be 
converted to AIRGLOW. 


EXCELLENT Brightnaus Lovelling 0 Duclilily « Resistance 





Allow us to send complete details 


) HARSHAW THE BRIGHTEST NAME IN METAL FINISHING 


HARSH 
Saf HARSHAW CHEMICALS LTD., 
London Road, Daventry, Northants. Tel: Daventry 2161 
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Improved services and supplies to the PUATING industry in the Midlands 


Dom 


oe 4 
‘ 


New Depot 


at MOOR LANE, WITTON, BIRMINGHAM 6 


TELEPHONE 
BIRCHFIELD 5851 


To meet the rapidly growing demand for 
supplies and service, Efco have opened new offices 
and stores in the heart of the Midlands. 

Full facilities are now available from this centre 
for all Efco-Udylite plant, chemicals and processes. 
Yet another step in the Efco programme of 

rapid service for customers. 

The address and telephone number is given 


above. Please ask your secretary to make a note. 


ELECTRO-CHEMICAL ENGINEERING CO. LTD. 


SHEERWATER, WOKING, SURREY. Telephone WOKING 5222-7 
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and reliability 


As the demand for silver solders of strength and 
reliability increases, the Sheffield Smelting Co. Ltd. 
keeps ahead with a continuous programme of 
research and development. The ‘Thessco’ range of 
silver solders and brazing alloys is based on the skills 
acquired over 200 years experience in the working 
of precious and semi-precious metals. The 

latest Sheffield Smelting literature or a discussion 
will help you too to obtain strength and reliability. 


HEPrreLD SMELTING 


Company Limited 


HEAD OFFICE AND WORKS: ROYDS MILL STREET, SHEFFIELD 4 
ALSO AT LONDON AND BIRMINGHAM 
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Sign v8) Service 


ANODISING 


ARB, and LA 


CHROMIC and SULPHURIC ACID PROCESSES 
DECORATIVE SILVER ANODISING work of exceptionally tong dimensions —A SPECIALITY 
24-hour service on repetition work. Free collection and delivery. 


ELECTRO-PLATING in Chrome, Nickel, Copper, Cadmium, Zinc, Silver, etc. Chromating, 
Phosphating & ali other processes. 
STOVE ENAMELLING. Cellulose Paint Spraying & Sand Blasting. 


ROBERT STUART (Ltonoon) LTD. 


ASCHAM STREET, KENTISH TOWN, LONDON, N.W.5 + TEL: GULLIVER 6141 (6 lines) 


oP STEELS IN MODERN INDUSTRY 
'U PA 1 | Uf A Comprehensive Survey by 29 Specialist Contributors 
General Editor W. E. Benbow, late Editor of Iron & STEEL. Specifies 
/ 








TO ALL SPECIFICATIONS the steels best used in various engineering applications (bearing in mind 
the present need for economy), describes their general and special 


| LFA R A LUM | N H UM G. Ma properties and how they may be ‘surface finished for anti-corrosive and 


other purposes. This work comprises 562 pages with 260 illustrations, 
CANLEY COVENTRY and has a foreword by Dr. H. J. Gough, C.B., M.B.E., M.I.MECH.E., F.R.S 


\Y 
5 42s. net. By post 43s. 9d. 
yy | Ow i iat 04 . Obtainable at all good booksellers or from 
Iliffe Books Ltd 


.» Dorset House, Stamford Street, London, S.E.1. 























HANDBOOK OF INDUSTRIAL 
ELECTROPLATING 
E. A. Ollard, A.R.C.S., F.R.LC., F.LM., 
and E. B. Smith 


Facts, figures and formule for all who 
design, erect, maintain or operate electro- 
deposition plant, and for laboratory 


wl 
yy workers who deal with plating solutions. 


ah ‘ , - 
Jfie my} Peal Includes sections on water and drainage 
purifications of solutions, storage and 


BARREL PLATING eH ARRIS| AI NCWORK * handling of chemicals and plating-shop 


costing. 


Fuma CHROME pene Sat 35s. Od. net by post 36s. 5d. 








PLATING CO. LTD D D.LARM _ 
153079/31, APPROVED No. from all booksellers or Iliffe Books Lid, 

66-72 EYRE STREET, SHEFFIELD, |. AIR REG. BOARD 1A/42/5/260 Dorset House, Stamford Street, S.E.1. 
Telephone: 26771/2 Telegrams: Diacrome, Sheffield, 1 AUTHY. No. Al/1268/3 


18 NEW WHARF ROAD, LONDON, N.1. 
Telephone: TERMINUS 7263/7 


VED SUPPLIERS 
NISTRY & x A LISTS OF Wr 1D) SUPPLI IN GOTS 
































BROAD LANES 
BILSTON - STAFFS 


TEL: 41964 5-6 
Telegrams: INGOTS BILSTON 
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NAR tapping valve 
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The unique SKLENAR tapping 
valve is an important innovation 
for foundries. Easily fitted to existing 
Sklenar furnaces — easily operated — 
easily maintained; worn parts may be re- 
placed even with the furnace full of metal. 
SKLENAR tapping valves, because they 


give a closely-controlled pour, are He Taps below slag level 


perfect for small mould pouring 


of aluminium alloys, brass, S& Gives instantaneous pour and shut-off 


bronze, gunmetal, or copper. 


X Allows complete control of metal stream 


For full technical particulars and installation instructions write to:— 


They can be adapted for 


automatic flow control. 


brit 
i 385 NEWPORT ROAD - CARDIFF 


% K L > WN A KK = TELEPHONE: CARDIFF 35645 (Private Exchange) 


RAMS: SKLENAR CARDIFF 35645 
FURNACES LIMITED TELEG 


SETTER MEET Un @ craucispstiesc™ 


witTtTHovU T 





10 Metal Industry, 8 December 1961 


ROBERTSON 


For Bar and Tube 
Reeling and Straightening 


f] 


SIZE C MACHINE 
Capacity: | in. minimum 
to either 3 or 4 in. 
maximum diameter 
depending on 
the material. 
Robertsons have five standard 
size machines, all with ANGULAR 
ROLL ADJUSTMENT essential for 
PRECISION 


STRAIGHTENING 











of mild and alloy steels and 








also brass, light alloys, etc. 


$B) W. H. A. ROBERTSON & CO. LTD - BEDFORD - ENGLAND 


LICENSEES FOR THE BUILDING OF SENDZIMIR COLD REDUCTION MILLS AND PLANETARY HOT MILLS AND HALLDEN FLYING SHEARS 
WT. 362D. 





EDITOR 
L. G. BERESFORD, B.sc., F.1.M. 


MANAGING DIRECTOR 
ARTHUR B. BOURNE, C.I.Mech.E. 


©lliffe Production Publications Ltd. 1961 


Permission in writing from the Editor must 

first be obtained before letterpress 

or illustrations are reproduced from this 
journal. Brief abstracts or comments are allowed 
provided acknowledgment to this journal is given. 


PUBLISHED EVERY FRIDAY BY ILIFFE PRODUCTION PUBLICATIONS LTD. 
Editorial Offices: 9 Charlotte Street, Birmingham 3. Telephone: Central 3206 








METAL INDUSTRY 


FOUNDED 1909 


8 December Volume 99 


CONTENTS 


Editorial : Technical-Economic Forecasting 

Aluminium Alloys in Marine Environments. By R. Harper 
Lead and Its Alloys. By 7. F. Holmes 

Galvanic Corrosion 


4 


Out of the Melting Pot 


Platers’ Problems 

Australian Zinc and Lead 

Industrial News 

Men and Metals 

Forthcoming Meetings 

Company Reports 

New Companies 

Metal Market News: 
London 


New York 


Non-Ferrous Metal Prices: 
Primary Metals 
Ingot Metals 
Scrap Metals 
Semi-Fabricated Products 


Foreign Quotations 


472 The Stock Exchange 





Annual Subscription 
HOME £3 7s. éd. 


Advertising and Publishing Offices: Dorset House, Stamford Street, London, S.E.1. OVERSEAS £3 12s. Od. 


Tel.: Waterloo 3333. Telex: 25137 ’Grams: “Metustry, London-Telex 


CANADA AND U.S.A. 
$10.0) 


Including > 2 of 


Branch Offices: MANCHESTEI: : 260 DEANSGATE, 3; telephone, Blackfriars 4412 and Deansgate 3595. Mer: Ind: Har ido >k 


BIRMINGHAM : KING EDWARD HOUSE, NEW STREET, 2; telephone, Midland 7191. COVENTRY | Pub 
8-10 CORPORATION STREET; telephone, Coventry 25210. GLASGOW: 62 BUCHANAN STREET C.1 
telephone, Central 1265/6 


Anna 

















Seve 


CONSOLIDATED ZINC CORPORATION 


Metal Industry, 8 December 1961 


Zinc 
Gives 
High 
Returns 


Farm equipment, exposed to the four 
winds and ever-wet weather, needs to 

be heavily galvanised to ensure its long 
service. The life of galvanised steel is 
directly related to the thickness of the 
zinc coating. Double the thickness 
means double the life—for only 

a fractional increase in cost. 

Insist on a minimum 2 oz zinc coating 


rn Zinc 


FOR GALVANISING 


(SALES) LIMITED, LONDON S.W.1. 
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Technical-Economic Forecasting 


OO often there is a strong tendency to invest 
= in research as a means of “keeping up with 
the Jones’s” without understanding its economic 
impact. Research can, and should, be beneficial 
if properly understood, managed, and controlled. 
There is no sense in continuing to invest in it 
merely as a matter of fashion. An intensive study 
of research and its relationship to the economic 
environment would, without any doubt, pay 
dividends. 

A number of areas that might be investigated 
are suggested by Dr. George James, writing in 
the Battelle Technical Review. Companies might 
supplement their long-range planning with fore- 
casts on what research is needed to strengthen 
their position in a future economic environment. 
Marketing surveys could be made to indicate 
whether new or improved products can be mar- 
keted profitably. Research appropriations might be 
based not on sales or competition, but on technical- 
economic forecasts that define needs and reveal 
opportunities. The efficiency of research opera- 
tions might be better measured by the quantity of 
promising ideas and effective use of professional 
effort, rather than by the usual yardsticks used for 
production and other company operations. 

On an industry level, Dr. James suggests that 
a method might be developed for using research 
spending to minimize business-cycle fluctuations. 
The effects of research on the industrial labour 


force could be investigated so that labour transi- 
tions could be anticipated and made with a 
minimum loss of productivity. Studies of the 
effect of new products on the service industries 
and of the effect of technological efforts on the 
definition of markets might also very well be 
conducted. 

On the national level, subjects for investigation 
could include research as a cause of major disloca- 
tions in the economy and the effects of research 
on the buying habits of consumers.  Inter- 
nationally, studies might be made on the effect of 
research on foreign markets and foreign policy. 
All human society throughout history has been 
influenced by change. The magnitude of the 
changes and, indeed, the motivation for them, is 
a problem so large that no individual or institu- 
tion has been able to muster the skills and 
capabilities needed to shed light on what brings 
about change in society. It is the view of Dr. 
James that a step in this direction can be taken 
through development of a rationale for research in 
its economic environment. Undoubtedly there is 
a strong need for a measured attack on the 
problems which relate research to its economic 
environment. Heretofore, too little effort has 
been devoted to this area. The better we can 
forecast the economic environment of the future, 
the more effective will be long-range planning 
for research and development activities. 
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Aluminium Alloys in Mari 


HEREAS mechanical and 
W physical properties can be 

reduced to a series of numbers, 
the behaviour of metals in various 
atmospheric and climatic conditions is 
more difficult to tabulate. It is because 
of this somewhat nebulous factor that 
the corrosion of metals is regarded 
with some suspicion by potential users. 
Corrosion testing is a difficult problem 
because if quick results are required 
then an artificial or accelerated test in 
the laboratory, such as the salt spray 
test, has to be used. For the purpose 
of this test, specimens are subjected to 
an air-atomized spray of a solution 
containing 34 per cent of either sodium 
chloride or Tidman’s salt in a closed 
cabinet. It has been found that this 
test is more effective if the spraying is 
carried out for a short period, say 1 or 
2 hr., and then the specimen allowed 
to dry tor the remainder of the 24 hr. 
Examination is carried out daily, and 
specimens are moved each day in the 
cabinet, so that any bad distribution of 
spray is nullified. 

If tests are performed in a normal 
atmosphere or under actual service 
conditions, then it is usually a long time 
before the results of such tests are 
available. 

It was with a view to obtaining some 
comparison between the laboratory salt 
spray test and outdoor exposure in a 


Fig. 1—Specimen of LM4.M fully painted. Paint loss 0-35 gm. Metal 


loss 0-013 gm. 


marine atmosphere that Birmid Indus- 
tries Limited opened a marine atmo- 
sphere testing station at Beaumaris, 
Anglesey, in 1949. Test specimens on 
the racks at this station are shown at 
the head of the opposite page. 

The initial tests were carried out 
with sand and gravity die-cast speci- 
mens in the aluminium and magnesium 
alloys then in common use. The speci- 
mens were 3 in. square and } in. thick, 
with a fluted ray-like design sunk on one 
side (see Figs. 1-6). The diagonal line on 
the test specimens is a scratch to simu- 
late accidental damage to the paint. 

Twelve specimens of various alloys 
were exposed in groups of three in 
conjunction with four surface finishes 
thus: three specimens in each alloy, 
both sand and gravity die-cast, had the 
“as-cast” surface; three more specimens 
had one coat of an air drying zinc 
chromate primer on the as-cast surface; 
three more had the same primer treat- 
ment followed by a normal paint system 
of undercoat and finishing coat; the 
fourth finish was an anodized film 
without any subsequent treatment. 
This was produced in a 15 per cent 
sulphuric acid bath at 13°-17°C. at a 
voltage of 15. The time of anodizing 
was 30min., followed by sealing in 
boiling water. 

Racks to support the specimens were 
originally made in wood. After 4 yr. 


loss 0-030 gm. 


By R. Harper 


(Birmidal Developments Ltd.) 


these collapsed and were replaced by 
racks fabricated from aluminium alloy 
extrusions. No surface protection at 
all was given to these. The specimens 
faced south-west—the direction of the 
prevailing winds—and were inclined at 
30° to the vertical The method of 
attachment was arranged so that there 
was no metallic contact between the 
racks and the specimens. 

Examination of the specimens was 
carried out at regular intervals, and it 
was soon apparent that the period of 
atmospheric exposure equivalent to 
1,000 hr. in the salt spray cabinet would 
extend over some considerable time. 
After ten years had elapsed, a more 
detailed examination was made and 
weight losses of metal and paint were 
determined. These are given in 
Table I. 

From these figures and the observa- 
tions made during the ten-year period 
much valuable information has been 
gained. It is evident that no direct 
significant comparison can yet be made 
between the marine atmosphere test 
and tests carried out in the salt spray 
cabinet. 

In the case of painted specimens it is 
doubtful whether any comparison can 
be made owing to the complete absence 
of sunlight and weathering in the 
laboratory accelerated tests. With 
painted specimens, the effect of ultra- 


Fig. 2—Specimen of LM6.M fully painted. Paint loss 0:42. gm. Metal 
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Environments 


General view of the marine atmosphere testing 
site at the Beaumaris station 


violet light (sunlight) and weathering 
is more searching than salt spray alone. 
With specimens which have been 
anodized, it would appear from the 
records of metal losses, that in the salt 
spray test the anodic film had only just 
broken down towards the end of the 
500 hr. This has been supported in 
certain tests which have been carried 
out where at 1,000 hr. the loss of metal 
has been five or six times greater than 
at 500 hr. Under marine atmosphere, TABLE I—WEIGHT LOSS OVER 10 YEARS (mg/cm’) 
the varying conditions may have made 
the breakdown more progressive. :  . 
The figures under each heading in : As-cast | Anodized | nc 
Table I give an overall picture of the Alloy Condition Surface | Surface gory Paint Metal 
metal losses at the end of the 10 yr. — Loss | Loss 
period, and examination of the Table 
reveals certain interesting results. The ae 0-04 
column showing the loss in weight of LM4 or 
the as-cast surfaces shows an order of LM5 0-22 
merit which would be expected of the LM6 0-13 
alloys concerned. Commencing with LM8 0-16 
the most resistant alloy, the order is LM8 0:24 
LMS, LM8, LM10, LM6, LM4, LM23, LM8 0-27 
LM14, and LMI. A study of the LM8 0-13 
figures obtained from anodized samples anise a. 
shows a different order of merit. These LM23 “— 
results are very interesting, as from 
them it would appear that under marine 
atmosphere conditions the process offers | M—Material in the as-cast condition. 
greater protection to the less “noble” 
alloys than to those renowned for their 
inherent resistance to corrosion. 
In the course of examination, how- P —WMaterial which has been precipitation heat-treated, 1.e. a low temperature treatment at 
ever, it was found that only LM5 and 100-180°C. either after casting or after solution heat-treatment. 
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W—Material which has been solution heat-treated, i.e. heated to 500-540°C. and then quenched 
in hot or cold water or oil. 


Fig. 3—Specimen of LM8.WP fully painted. Paint loss 0-43 gm. Metal Fig. 4—Specimen of LM10.W fully painted. Paint loss 2-48 gm. Metal 
loss 0-018 gm. loss 0.071 gm. 
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Fig. 5—Specimen of LM14.WP fully painted. Paint loss 0-98 gm. Metal 


loss 0-049 gm. 


LM10 alloys had any electrical resis- 
tance remaining in their films; all the 
other alloys, without exception, offered 
no resistance to the passage of an 
electric current. This test indicated 
that the anodic film had completely 
broken down, due to weathering during 
the ten year period. 

The painted specimens are of con- 
siderable interest. In the first place, 
the specimens which were treated with 
one coat of zinc chromate primer were 
quite outstanding in this test, the total 
weight loss being considerably less 
than that which occurred on those 
samples that had been fully painted. 

From the adhesion point of view, it 
was noted that the alloys which are 
generally recommended for their good 
resistance to corrosion showed poor 
adhesion quality, while the less resistant 
alloys showed the best adhesion of the 
paint films. 

It is not to be expected that a painted 
surface will give protection for an 
indefinite period, and it was noticeable 
that after about Syr. the paint lost 
its protective value and tended to act 
as a sponge to hold moisture and 
thereby accelerate corrosive action. 


Table III gives paint and metal losses 
with the various alloys. It should be 
remembered that the weights quoted 
here represent a total loss over the 
surface area of 21 in* (135-5 cm?). 


Effect on Mechanical Strength 


While the visible products of the 
process of corrosion may be obvious, 
they can be misleading, making inter- 
pretation difficult, but to the engineer 
the effect of corrosion upon the strength 
of a component is of the utmost 
importance. With this in mind, a series 
of tests was started in 1951 using 
0-564 in. diameter standard tensile test 
bars in a number of popular alloys to 
B.S.1490: LM4.M, LMS.M, LM6.M, 
LM8.M, P, W, and WP, LM10.W, 
LM14.WP, and LM23.P. 

Twelve test pieces in each condition 
of these alloys were produced and 
machined to the British Standard for 
the 0-564in. diameter bar. Three of 
each were taken at random and tested, 
the average result of each set of three 
bars being taken as the control figure 
and comparator for ultimate tensile 
and elongation. 

The remaining nine bars of each 


TABLE II—COMPARISON BETWEEN SALT SPRAY AND MARINE 
ATMOSPHERE 





LOSS IN WEIGHT 





Untreated Surface 


Anodized Surface 





Marine 
Atmosphere 
(gm 


Salt Spray 
(gm 500 hr.) | 


Marine 


| Salt Spray 


| Atmosphere 
(gm /500 hr.) 


10 yr.) (gm /10 yr.) 





0-87 
0-34 
0-19 
0-05 
0-14 


LM23.P 0-26 


0-06 0-09 
0-02 . 
Nil 
Nil 

Nil 

0-02 


0-43 
0-18 
0-06 
0-12 
0-25 
0-23 
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Fig. 6—Specimen of LM23.P fully painted. Paint loss 0:33 gm. 


TABLE II— 
PAINT AND METAL LOSSES 





Weight Losses 





Alloy Metal 


gm 10 yr. 


Paint 
gm_/10 yr. 





LM1.M 
LM23.P 
LM4.M 
LM4.W | 
LM6.M/j 
LM8.WP 
LM8.M 
LM8.P 
LM5.M 
LM8.W 
LM14.WP 
LM10.W 


0-29 0-005 
0-33 ae 
0-35 0-013 
0-030 
0-42 0-017 
0-43 0-018 
0-49 0-022 
0-51 0-032 
0-66 0-028 
0-71 0-036 
0-98 0-049 
2:48 0-071 





were then given a protective coat of 
primer at each end only in order to 
prevent corrosion taking place on the 
grip portion of the bar, which would 
have upset the true axial loading of the 
bar when finally tested after exposure. 

All the bars were then exposed to 
marine atmosphere in insulated racks, 
of the type seen in the illustration 
(Fig. 7) on the same site as the tile 
specimens already referred to. It was 
originally intended to withdraw these 
bars in groups of three at annual 
intervals for tensile test, but as no 
change was reported after 1 yr., it was 
then decided to spread the period, and 
the bars were accordingly withdrawn 
at lyr. 3yr. and Syr. The results 
given in Table IV are self-explanatory. 


Contact with Other Metals 


While these mechanical tests were in 
progress, it was decided to carry the 
work a stage further by testing the 
same range of alloys, exposed to marine 
atmosphere but in contact with other 
metals. These tests were designed to 
show the effect of coupling light alloys 
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TABLE IV—EFFECTS OF CORROSION ON MECHANICAL STRENGTH 





Control Bars 


After 12 months 
Exposure 


After 3 years 
Exposure 


After 5 years 
Exposure 





Alloy Casting 
Method U.T.S. 


(tons in*) 
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U.T.S. 
(tons in’) 


Elong. 


Elong. 
(per cent) 
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with ferrous and cuprous alloys. The 
light alloy specimen again took the 
form of a B.S. 0-564in. dia. test bar, 
and around the centre of the gauge 
length of each bar, a clip of heavy metal 
was held in position by two nuts and 
bolts of the same metal as the clips, i.e. 
steel and brass respectively (Fig. 8). 
All metallic surfaces were clean and 
free from grease. The ends of each 
test bar were again given a coat of zinc 
chromate primer to prevent corrosion 
at these points. The same type of rack 
was used as that for the bars previously 
reported, with adequate insulation 


between the rack and the specimens 
under test. The tests were carried out 
in exactly the same manner as those 
mentioned earlier, groups of three bars 
being withdrawn for testing after 1 yr., 
3 yr. and Syr. respectively. 

When the first group of bars was 
withdrawn for mechanical testing it was 
found that all the steel clips were badly 
corroded and it was impossible to 
remove the nuts and bolts holding them 
without cutting them with a hacksaw. 
The brass clips were not so badly 
affected by the exposure, and the nuts 
and bolts were able to be removed 


by the use of a small screwdriver. 

After five years’ exposure, there were 
visible signs of corrosion on all the 
specimens, alongside the heavy metal 
clips. Removal of the clips and clean- 
ing of the light alloy test bars revealed 
that the attack on the light alloy was 
slight and was confined to the area 
beneath the joint line between the two 
half clips and around the edges of the 
clips. This is shown in the photo- 
graph of two LM4.M tests bars 
(Fig. 9). 

The results of the tensile tests on the 
aluminium alloy tests bars after the 


Left: Fig. 7—Aluminium exposure test rack with tensile test bars 


in position 


Below: Fig. 8—Test bar with brass clip in position for bimetallic test 





Metal Industry, 8 December 1961 


TABLE V—EFFECT OF CORROSION ON ALUMINIUM ALLOYS COUPLED WITH STEEL 





Control Bars 


Alloy 


After 12 months 
Exposure 


After 3 years 
Exposure 


After 5 years 
Exposure 





Casting 
Method U.T.S. 


(tons in’ 


U.S. 
(tons in’) 


Elong. 
(per cent) 


Elong. 
(per cent) 


im A Se 
(tons/in*) | (per cent) 


U.T.S. 
(tons /in’) 


Elong. Elong. 


(per cent) 





9-6 
12-4 


Sand 
Chill 


LM4.M 
LM4.M 


LM5.M 
LM6.M 


LM8.W 
LM8.W 


Sand 10-9 
Sand 


Sand 
Chill 


LM10.W 
LM10.W 


Sand 
Chill 


LM14.WP 
LM14.WP 


Sand 
Chill 


LM23.P Sand 
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TABLE VI—ALUMINIUM ALLOYS COUPLED WITH BRASS 





Control Bars 


After 12 months 
Exposure 


After 3 years 
Exposure 


After 5 years 
Exposure 





Alloy Casting 


Method U.T.S. 


(tons in’) 


U.T.S. 
(tons in*) 


Elong. 
(per cent) 


Elong. 
(per cent) 


U.T.S. 
(tons in’) 


Elong. 
(per cent) 


Elong. U.T.S. 
(per cent) | (tons/in’) 





9-6 
12:4 


LM4.M 
LM4.M 


Sand 
Chill 
LM5.M 


Sand 10:9 


LM6.M Sand 


LM8.W 
LM8.W 


Sand 
Chill 
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Sand 
Chill 


LMI14.WP 
LM14.WP 


Sand 
Chill 


LM23.P Sand 
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three exposure periods are given in 
Tables V and VI showing the U.T-S. 
and elongation of the various alloys 
after contact with steel, and brass clips. 

All figures quoted in the Tables are 
the average of the results of three tests 


except in the case of the 5 yr. figures, 
where only one test was made of each 
alloy. In view of the results obtained 
from the one test bar, it was decided 
that further exposure of the remaining 
two test pieces of each alloy would be 


Fig. 9—Test bars of LM4 after removal of (top) stee/ clip and (bottom) brass clip 





of greater value than confirmation of 
the 5 yr. figures. There is little signifi- 
cant loss of strength over the period 
of test, but there is a tendency for the 
steel clips to cause a greater loss in 
strength than the brass clips, which is 
a contradiction of usually accepted 
theories. 

The programme already carried out 


~ has enabled observation to be made on 





the visible results of corrosion and its 
effect on the strength of aluminium 
alloys to be measured. It is hoped that 
the work will have helped to remove 
some of the cloud of uncertainty 
through which corrosion problems are 
sometimes viewed. 

A companion series of tests on mag- 
nesium alloys has been carried out by 
Birmid Industries Limited during the 
same period, and the results obtained 
from these tests will form the subject 
of a further report. 

The author thanks the directors of 
Birmid Industries for their permission 
to publish this report and his colleagues 
for their help in its preparation. 
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Lead and its Alloys 


By J. F. Holmes, aim. 


REVIEW OF 


EAD possesses an unusual com- 
fy bination of properties, which have 
rendered it useful from the 
earliest times. It is soft and malleable 
and can be easily worked, rolled and 
extruded. It has a low melting point 
and a high boiling-point, a high density 
and excellent resistance to corrosion by 
a wide variety of media, and is relatively 
cheap. 

The mechanical properties of lead 
and its alloys, however, are not as 
easily assessed as, for example, those 
of mild steel, as structural changes can 
occur. It can be misleading to com- 
pare the results of tests carried out 
under different conditions without a 
full knowledge of the test conditions. 

Grain size, grain growth and 
recrystallization are of importance in 
regard to the mechanical properties, 
and some alloys have the property of 
age-hardening and some of work- 
hardening. It is, accordingly, neces- 
sary to know such factors as the rate of 
strain, extrusion rates and temperatures, 
cooling and ageing periods, to assess 
quoted figures. 

The tensile strength (1,750-1,900 Ilb/ 
in*) and ductility of lead in the pure 
state are low in comparison to other 
metals used for constructional purposes 
and have to be taken into account in the 
design of structures and components 
in which lead is used for its valuable 
properties. Furthermore, lead has a 
low creep resistance, and the creep 
strength has to be considered in design 
rather than the ultimate tensile strength. 
Whereas a lead alloy may have an 
ultimate tensile strength of some 
3,000 Ib/in?, a stress of only 500 Ib/in? 
might suffice to cause failure if applied 
for a long period. 

In many applications, it is possible 
to obtain adequate strength by 
reinforcement. For example, when 
large areas of lead lining are used, as 
in the chamber process of manufac- 
turing sulphuric acid, steel strips can 
be placed over the lining at intervals 
and bolted on to the walls. Such strips 
are then covered with lead, which is 
“burned” on to the lining. 

Steel can be clad with lead by cold- 
rolling, by melting the lead on to the 
previously tinned surface and building 
up to the required thickness or by 
flame-spraying the lead on to the steel. 

Vessels, pipes, pumps, valves, fittings 
and pumps for corrosion-resistant use 
in the chemical industry are cast from 
“regulus metal”, alloys of from 7-15 per 
cent of antimonial lead. Regulus metal 
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with the higher percentages of antimony 
can be screwed. 

Lead is ideal for sheathing and piping 
as it can be extruded in lengths as 
required, can be bent and curved as 
necessary when being installed, and 
can adapt itself to contours without 
fracturing. 

The high density of lead, 11-3 gm/c.c. 
at 20°C., has rendered it useful for 
sinkers, keels, counterbalance weights, 
shot, bullet-cores and in nuclear 
shielding. In this connection, it is 
interesting to note that Russian experi- 
ments at pressures of 400,000 atmo- 
spheres and over have resulted in 
increases of 200 per cent in the density 
of lead.? 

Lead has been used in building for 
hundreds of years for roof-coverings, 
gutters, flashings, cast rainwater pipes 
and pipe-heads, and is now used for 
damp-courses and for damping vibra- 
tion in the foundations of skyscrapers. 

Pure lead is very soft (Brinell Hard- 
ness 3-5-4-0) and can be easily cut and 
shaped. This property leads to its use in 
the Trauzl or Lead Block test for com- 
paring the power of high explosives. 
The explosives are detonated in a 
central bore-hole of a 200 mm. diameter 
block of pure lead, 200 mm. high, and 
the volume of the enlarged cavity 
determined. 

In investigations on the hot-rolling 
of steel, Loizou and Sims* carried out 
a series of tests on the yield strengths 
of pure lead in compression. Cold lead 
was used as a model for hot steel; they 
found that “Barrelling” of the test 
specimens could be prevented by 
machining concentric grooves in the 
ends of the specimens and lubricating 
them. 

The creep of lead and lead alloys 
was studied in some detail by Gifkins®, 
who found that over a fairly wide range 
of strain rates, pure lead deforms by a 
combination of boundary migration 
and various internal adjustments, and 
that recrystallization is a factor only 
with grain sizes greater than 0-1 mm. 
diameter. With lead sufficiently 
hardened by alloying additions, e.g. 
over 10 per cent thallium or 0-05 per 
cent tellurium, the probability of 
internal adjustments is lower and local 
stress concentrations may then lead to 
the initiation of cracks at the boundaries. 

The same author® determined the 
strain necessary to initiate recrystalliza- 
tion during the creep of very pure lead 
for stresses of from 300 to 1,500 Ib/in?. 
Recrystallization was found to occur at 
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higher strains with higher stresses, and 
the recrystallized grain size decreased 
with the increase of stress. 

Commercial le3d has a fatigue 
strength of some 380 Ib/in? in the rolled 
condition. Tests by Snowden and 
Greenwood’ suggested that fatigue in 
vacuo causes more surface deformation 
than fatigue in air, even though fatigue 
life is greater. 

Lead improves in mechanical proper- 
ties with diminishing temperature, as 
would be expected from its face-centred 
cubic lattice. Pomp et al® reported the 
results given in Table I for pure lead. 

Lorig’ showed graphically, from 
figures by Teed'® and Siegle and 
Brick,'! that the tensile strength of lead 
and some other metals increases at a 
somewhat accelerated rate as the tem- 
perature decreases. Trends in the 
elongation, reduction of area and 
impact strength properties were also 
plotted and ductility shown to be 
rather improved as is the toughness of 
lead at low temperatures, 

Grain size has a marked effect on the 
strength and the creep-resistance of 
lead and lead alloys, and very small 
additions of alloying elements can have 
a profound effect on these properties. 
Generally, an alloy with a fine grain 
size has a better fatigue resistance than 
an alloy with a coarse grain structure. 
An increased creep strain is found with 
fine grain sizes over long term tests. 


Antimonial Lead Alloys 


The alloying addition most used for 
lead is antimony, which confers hard- 
ness and increases the tensile strength 
of the metal. The equilibrium diagram 
of the lead-antimony system is a 
classically simple one but difficulties 
have been experienced in examining the 
solidification of alloys, especially those 
containing around the eutectic compo- 
sition, pronounced segregation being 
found in slowly cooled solutions, even 
with small amounts of antimony 
present. 

The eutectic composition has been 
given as from 11-1 to 13-0 per cent of 
antimony, and Blumenthal’s value? 
of 11-1 per cent at a eutectic tempera- 
ture of 252°C. is used in the Institute 
of Metals Equilibrium Diagram.'* The 
solid solubility of antimony in lead is 
given as 3-45 per cent at the eutectic 
temperature and 0-3 per cent at 50°C. 

“Hard lead”, as antimonial lead is 
known, is used in large quantities for 
the grids of storage batteries, which 
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generally have an average content of 
7 per cent antimony. In 1960, some 
39,997 tons of lead (10-55 per cent of 
the total consumption) were used in 
the form of metal in storage batteries 
in the United Kingdom. 

Antimonial lead also finds employ- 
ment in lead sheathing for cables, cast- 
ings, bearing metals and as pipes, 
fittings, linings and coatings in the 
chemical industry, where its greater 
strength, combined with good corro- 
sion resistance render it valuable. 

One of the most interesting technical 
features of the lead-antimony alloys is 
their property of “age-hardening”. If 
these alloys are heated to above their 
solid solubility temperature and then 
quenched, they show a marked increase 
in hardness on ageing, the extent of 
the increase being dependent on the 
amount of antimony present and the 
rate of cooling. 

Reported figures of the tensile 
properties of the antimonial leads show 
an extremely wide range of variation; 
for example, tensile strengths of 6,840 
to 15,322 lb/in? have been given for 
6 per cent antimonial lead in the chill- 
cast condition. 

Dean and others!> investigated the 
effects of age-hardening of the anti- 
monial lead alloys. Considerable 
increases in hardness and _ tensile 
strength, and even greater increases in 
the fatigue strength were found. The 
increased strength and hardness are 
shown in Table II from results by 
Hoyt!* for 4 per cent antimony-lead as 
rolled and after heating to 235°C., 
quenching and ageing one day. 

It was found, however, by Hopkins 
and Thwaites!? that when lead of 
99.994 per cent was used to make a 
1 per cent antimonial lead alloy, no 
age-hardening effect could be produced. 
Additions of 0-01 per cent of tin and of 
0-01 per cent copper did not produce 
any age-hardening, but normal age- 
hardening occurred on the addition of 
0-001 per cent of arsenic or silver. 

Supercooling and inverse segregation 
in lead-antimony alloys were studied by 
Simon and Jones,'® whose experiments 
confirmed previously reported inverse 
segregation of antimony in_lead- 
antimony alloy castings. 


Tellurium-Lead Alloys 


An addition of 0-04-0-06 per cent of 
tellurium to lead and lead alloys gives 
a finer grain size, probably by raising 
the recrystallization temperature and 
renders the alloys capable of cold- 
working. 

An alloy containing 0-06 per cent of 
tellurium can be cold-worked from an 
initial strength of 3,000 Ib/in? to as 
high as 5,000 lb/in?, which is retained 
over months or years.'° Pipes of 
tellurium-lead work-harden by water- 
hammer, vibration or bending, and 
resist bursting by freezing much better 
than pipes of soft lead or antimonial 
lead. 

Tellurium lowers the creep strength 
of lead, but this can be corrected by 


the addition of small quantities of 
copper; the creep strength is, however, 
retained better at high temperatures 
than is the case with lead or the 
antimonial lead alloys. 

An ultimate tensile stress of 3,000 lb/ 
in? and an elongation of 40 per cent 
are average, though considerable varia- 
tion is found in published results, par- 
ticularly as regards the varying forms, 
i.e. cast, annealed, rolled and extruded. 

Greenwood and Worner?° investi- 
gated the constitution of dilute alloys 
of lead with tellurium and found that 
the eutectic contained 0-025-0-04 per 
cent of tellurium with a melting point 
0-7°C. below that of pure lead. The 
limit of solid solubility at 300°C. was 
0-004-0-0065 atomic per cent. 

Pelzel?' also studied the solubility of 
tellurium in molten lead and found it 
to be 0-25-0-10 per cent (400°-775°C.). 

It is of interest to note that the use 
of a tellurium-lead alloy for electrical 
conductor elements of high thermo- 
electric power was patented.?2 Alloys 
containing 61-95 per cent or 65 per 
cent of lead are specified for a negative 
element, and 58-0 per cent or 61-8 per 
cent for a positive. 


Lead Pipe Alloys 


Lead is widely used for the manu- 
facture of pipes and traps, either alone 
or alloyed with antimony, tellurium, 
or with silver and copper. The relevant 
British Standard Specifications cover- 
ing lead and lead-alloy pipes are??: 
B.S.602:1956 and B.S. 1085: 1956, 
“Lead Pipes for other than Chemical 
Purposes”; B.S. 334:1934, “Chemical 
Lead Types A and B”. 

The lead pipe is generally produced 
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by upward extrusion under hydraulic 
pressure and is coiled as it is produced. 
The experimental pressure and velocity 
fields for the inverted extrusion process 
with commercially pure lead were 
investigated by Thomsen and Frisch?*. 

Resistance to creep under water 
pressure is the prime consideration in 
water pipes, and fatigue resistance is 
also of importance. 

Hack*> gives the formula: 

2ST 
D 

for calculating the safe working 
pressures for lead pipe of chemical 
lead (American “chemical lead” is 
undesilverized lead with a maximum of 
0-08 per cent copper) or 6 per cent 
antimonial lead, where 

P=the safe working pressure. 

S=the maximum allowable 

stress in Ib/in?. 

T =the internal diameter in inches. 

The Lead Industries Association?® 
gives the figures in Table III for allow- 
able fibre stresses in pipes. 

Laidler?’ quotes the Lame formula 
for thick-wall cylinders for calculating 
the pipe-wall stress in lead: 


24 
s=? * fp where, 


fibre 


S=the stress in the pipe wall in 
Ib/in?. 
P=the internal pressure in |b/in?. 
D=the external diameter of the pipe 
in inches. 
d=the internal diameter of the pipe 
in inches. 
and where the usual limit of a maxi- 
mum wall stress is 2201lb/in? for 
Type “A” lead and 250 Ib/in? for 
Type “B” lead containing 0-06 per cent 
copper. 


TABLE I—PROPERTIES OF PURE LEAD 





Tensile Stress 


Temperature 
°C. Tons jin’ 


Elongation 
(per cent) 


Impact Value 
ft-lb. 





Room 13 
— 184 2:8 
— 254 — 


33 23 
40 38 
_ 45 





TABLE II—LEAD-4 PER CENT ANTIMONY ALLOY 





Tensile 
Strength 
Ib/in? 


Elongation 
(per cent) 


Endurance 
Limit 
Ib/in? 

20 10° cycles 


Hardness, 
Brinell 





Cold rolled 

Heated to 235°C. 
Quenched and aged 
1 day 


4,020 


11,670 


48-3 8-1 


1,500 


63 24 





TABLE HI—ALLOWABLE FIBRE STRESS (lIb/in*?) IN EXTRUDED PIPE 





Temperature °C. | 20 30) 40) 50| 60 


Chemical Lead 


70, 80 90 100 110 120/130 140 150 


200 | 190 180 172,162 153 144 136 127 118 110 100 90 80 


6 per cent Sb Lead | 400 | 370 340 310 280 254 222 195 165 137 110 80 50 — 








Metal Industry, 8 December 1961 


Neal?® describes the use of thin- 
walled lead tube wrapped in bronze 
reinforcing tape and corrosion-resistant 
servings for use at working pressures of 
350 Ib/in?, and mentions the possibility 
of the delivery of such pipe in 200-yard 
lengths on standard cable drums. 


Cable-Covering Alloys 


More lead is used for cable covering 
in the United Kingdom than for any 
other purpose; in 1960, 95,508 tons, or 
some 25-3 per cent of the total con- 
sumption, was employed in this way. 

Lead is ideal for this purpose as it is 
impervious to moisture, has excellent 
resistance to corrosion and can be 
extruded by intermittent or continuous 
processes at temperatures of 250°C. or 
less, without danger of damage to the 
paper or rubber insulation. The 
sheathed cable can be reeled or bent 
without damage. 

Cable sheathing alloys should have 
good ductility under slow creep con- 
ditions, a fine-grain structure and high 
fatigue resistance. A great deal of 
research has been devoted to the pro- 
duction of alloys of improved creep 
and fatigue strength in recent years. 

Chivers,”° in a Paper on the fatigue 
failure of the lead sheathing of tele- 
phone cables, gave instances of different 
types of such failures. A type of failure 
caused by flexural vibration was 
generally found in cables that had been 
in service and often suspended on the 
walls of buildings. In this type, cracks 
ran more or less around the girth of the 
cable. Longitudinal cracks, generally 
found on cables that had not been in 
service, and intercrystalline cracking on 
the interior surface of the cable sheath 
were attributed to vibration in transit. 
An example of cracking of the sheath 
exterior, known as “hot shortness” and 
due to extrusion at too high a tempera- 
ture, was also given. 

British Standard 801:1953 specifies 
the composition of lead alloys for cable 
sheathings; a minimum amount of 
0-05 per cent antimony is specified for 
dry-core telephone cables to provide 
resistance to vibration in transit and 
use. 

For operation under conditions of 
moderate or severe vibration, alloying 
additions are specified to inhibit fatigue- 
cracking. The antimonial lead alloy, 
B.S.801 Alloy D, is more resistant to 
severe vibration, and has a_ higher 
fatigue resistance than the lead- 
antimony-tin Alloy E, but requires 
higher extrusion pressures. A _ lead- 
antimony-cadmium alloy, Alloy D, is 
also specified for conditions of vibra- 
tion, which has been reported as 
having an ultimate tensile strength of 
1-64 tons/in? at 0-1-0-25 in/in/min. 
and a fatigue strength of 0-74 tons/in? 
at 10’ cycles. 

Atkinson and others*° described creep 
and fatigue characteristics of an 
arsenical tin-copper-lead alloy for a 
cable sheathing. This alloy, with 
0-10-0-17 per cent arsenic, 0-09-0-13 per 
cent tin and 0-04-0-06 per cent copper 
is reported as having a lower creep 


461 


TABLE IV—MECHANICAL PROPERTIES OF CABLE COVERING ALLOYS 





Tensile 
Strength 


Ib in’ 


Fatigue 


Elongation 
Strength 


(per cent) 





1,700 
3,000 


Pure Lead 
1 per cent Antimony-Lead 
0-04 per cent Calcium-Lead_ | 


3,800-4,500 33 


50 400 
37 900-1 ,000 
1,200-1,500 





rate than the normal copper-lead alloy 
and was found to possess adequate 
tensile strength, good ductility and 
freedom from ageing. 

Tests conducted in Denmark on 1 m. 
lengths of Mollerhoj,*! or flat oil-filled 
super-tension cable, showed that at a 
frequency of one cycle per day and a 
strain of 0-25 per cent, fracture of the 
sheath could occur after only three 
years when pure lead sheath was used. 
With an alloy of 0-2 per cent tin and 
0-075 per cent cadmium, the life was 
increased to six years, or if oxygen was 
extracted from the oil, to 40 or 50 years. 


A 0-06 per cent copper-lead alloy was 
also found to be suitable for sheathing 
such cable.*? 

A 0-04 per cent calcium-lead has been 
successfully used for cable sheathing, 
the calcium giving strength without the 
loss of too much ductility or pliability. 
Comparative mechanical properties of 
cable alloys quoted by Hack?> are 
shown in Table IV. 

Additions of small amounts of arsenic, 
tin, antimony, tellurium, silver and 
bismuth have also been used in cable- 
sheathing alloys with improvement in 
creep and fatigue properties. 
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Galvanic Corrosion 


JN an investigation into galvanic and 

electrolytic corrosion of plate-type 
galvanic couples, two magnesium-base 
alloys were coupled to seven aluminium 
alloys, mild steel, type 304 stainless 
steel (plain and chromium plated), red 


brass, and Monel. The first year of 
exposure showed that the seven alu- 
minium alloys had the least galvanic 
corrosion when coupled to either of the 
magnesium-base alloys, although all the 
aluminium alloys were approximately 
equivalent in their galvanic effect on 
these magnesium alloys. There was no 
significant difference between galvanic 
corrosion caused by high-purity and 
commercial-purity aluminium alloys. 
The magnesium alloys suffered the 
severest galvanic corrosion when in 
contact with brass, Monel, mild steel, 
and stainless steel. The work was 
carried out under the auspices of 
ASTM B-3 on Corrosion of Non- 
Ferrous Metals and Alloys, the results 
being presented at the 64th annual 
meeting of the Society. 





OUT OF THE 
MELTING POT 


Wide Field OPES of progress in applying 
H vibration to cutting tools to facili- 
tate turning, drilling, etc., must 
at once be tempered by the realization of the multiplica- 
tion of the parameters brought about by the introduc- 
tion of vibrations of the cutting tool as an additional 
variable. Taking a single-point turning tool, for 
example, matters can be complicated right from the start 
by the obvious possibility of arranging for the cutting tip 
to vibrate linearly in the direction of the feed (when a chip- 
breaking effect may be expected), in a direction tangential 
to the work (which should improve the machining process), 
or in several directions simultaneously. Even taking the 
first and simplest case of vibration in the direction of the 
feed, unavoidable factors which have to be taken into 
consideration include the amplitude of the vibrations and 
its relation to the forward feed of the tool per revolution 
of the work, and the frequency of vibration and its rela- 
tion to the r.p.m. of the work. The first of these—vibration 
amplitude to feed ratio— is particularly significant in rela- 
tion to the chip-breaking effect of the vibrating tool. The 
variation in the depth of cut brought about by the vibra- 
tions in the direction of the feed results in a periodic 
variation of the effective cutting angles, and may be 
expected to reduce the temperature in the cutting zone (a 
reduction of the order of 30 per cent has been shown to 
occur) and also the cutting force. This benefits tool life, 
counterbalancing any direct adverse effect, in this respect, 
of the vibrations. The chip-breaking effect also depends 
on the frequency of the vibrations being out-of-phase with 
the rotation of the work. Dimensional accuracy and 
surface quality should not be affected appreciably by vibra- 
tory machining under suitable conditions. Last, but not 
least, there remains the choice of the necessary vibratory 
tool supports — pneumatic, hydraulic, electro-hydraulic, 
etc., types, or a simple mechanical autovibratory type. 


ISCUSSIONS of alpha-beta 
titanium alloys, of aluminium as a 
stabilizer of alpha-titanium, and of 

iron, chromium, molybdenum, vanadium and other metals 

as stabilizers of beta-titanium have been provided with 
useful evidence by a method for the electrolytic separation 
of beta-titanium. The method has been applied to an 
alpha-beta titanium alloy containing 4-9 per cent alu- 
minium, 1-38 per cent molybdenum, 1-90 per cent 
chromium, 0-13 per cent silicon, 0-1 per cent iron, and 

0-05 per cent carbon, with titanium forming the remainder. 
By connecting a sample of the alloy to the positive terminal 

of a D.C. supply and electrolysing with a current density 
of 0-07 amp/cm? in a solution of 50 mL hydrochloric acid 

(specific gravity 1-19) in 1,000 mL of methyl alcohol at 
room temperature, the beta-phase of the alloy can be 
recovered in the pure state as a residue after dissolution 

of the alpha-phase. This residue is filtered off, washed 

with alcohol and dried in a vacuum oven at 50-60°C. Its 
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identity as the beta-phase (beta-titanium stabilized by 
molybdenum and chromium) is confirmed by X-ray and 
electron diffraction examination. Chemical analysis showed 
that it was enriched in molybdenum and chromium as 
compared with the over-all contents of these elements in 
the alloy. In conformity with the known insolubility of 
aluminium in beta-titanium, the recovered beta-phase did 
not contain aluminium. All the aluminium was found to 
have passed into solution in the electrolyte, which also 
contained some molybdenum and chromium. The results 
of the analyses did not balance fully because of the loss of 
some titanium during electrolysis as a result of the forma- 
tion of the volatile titanium alcoholate. 


OMPLAINTS of coarse grain size 

and consequent cracking during 
blanking of copper - chromium 
alloy strip led to an extensive investigation of the effects 
of composition, and of rolling and heat-treatment on 
various properties of these alloys. Generally speaking, it 
is probably true to say that, by contrast with some other 
alloys, the effects of deformation and heat-treatment of 
copper-chromium alloys proved to be just as marked as 
the effects of composition. As regards the latter, chromium 
ranged from 0-54 per cent, through 0-66 per cent, to 0-79 per 
cent for the three alloys investigated. Whereas all three 
alloys had a fine-grained structure after hot rolling, the grain 
size after quenching from 800-1,000°C. depended on the 
chromium content and the quenching temperature: the 
lower the chromium content, the lower the temperature at 
which a coarse grain size developed. The increase in 
hardness on cold rolling of the quenched material reached 
a maximum after 50 per cent deformation and remained 
substantially unchanged by further deformation up to 
70 per cent. Precipitation heat-treatment at 350° to 
500°C. of the alloys after cold rolling showed that maxi- 
mum hardness was obtained after quenching from 1,000°C. 
and precipitation heat-treatment at 400-450°C. Hardness 
increased with the degree of cold working. In certain 
circumstances, the alloy with the highest chromium content 
was liable to exhibit an anomalous behaviour, probably as 
a result of the formation of the solid solution being ham- 
pered by the relatively large size of the grains of the 
chromium phase. Regardless of the chromium content, 
the tensile strength, at 600°C., was found to depend on the 
quenching temperature, the maximum strength being 
obtained with an alloy quenched from 1,000°C., cold 
reduced 70 per cent and age-hardened at 400°C. The 
electrical conductivity of the alloys was likewise indepen- 
dent of the chromium content. There was a slight 
improvement on reducing the quenching temperature from 
1,000° to 900°C. After precipi- 


tation heat-treatment, a conduc- 

tivity greater than 75 per cent . 
of that of copper could be 
developed. 


Composition 
and Properties 
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Platers’ 
Problems 


We wish to increase the efficiency of 
the water swills in our plating shop 
in order to reduce staining. We are, 
however, unable to increase our 
demand for water in view of the 
general shortage of water in the 
area. 


There are a number of things which 
can be done in order to improve the 
efficiency of the rinsing stages of the 
electroplating processes and, at the 
same time, make more effective use of 
the water that is available. 

Among these may be cited the fol- 
lowing :— 

The separation of the various process 
sequences, so that a single swill tank 
is not used after differing types of 
solution, e.g. after an alkaline cleaner 
and also an acid dip, or after cyanide 
copper plating and also after nickel 
plating. The use of multi-purpose 
swills is false economy as very high 
rates of water flow are necessary if 
precipitation and contamination are to 
be avoided. 


Counter-flow Rinses 


The use of a counterflow rinse is the 
most effective method of increasing the 
efficiency of the rinsing stage or, 
alternatively, of reducing the water 
requirement. As indicated in Fig. 1, the 
system consists of two or more swill 
tanks in line with the water flow and 
counter to the work flow. The articles 
from the process tank enter first the 
swill containing the more contaminated 
water; this removes the majority of the 
liquid carry-over. The work is then 
transferred to the second tank of clean 
water, where final rinsing takes place. 

The following simplified calculations 
show the improvement in _ rinsing 
efficiency which may be obtained from 
the introduction of a two stage counter- 
flow rinse. 

For a single rinse: 
W 
D S 
two-stage counterflow 


r) 2 
whe 
where D = dilution ratio, W = water 


While for a 
rinse : 


Platers and their customers are beset by innumerable problems, 
and in this series of “question and answer” articles some of 
these problems will be presented and one solution offered. 
Readers are invited to suggest, for subsequent publication, 


other 


flow/hr. and S=solution carry-over/hr. 
Thus, for example, if the water flow is 
100 gal/hr. and the carry-over of 
liquid into the swill is 1 gal/hr., the 
dilution ratio, under equilibrium con- 
ditions, will be 100:1 for a single rinse 
tank. For a two-stage counterflow 
rinse with a similar water flow, the 
ratio will be 100?:1 or 10,000:1. (A 
dilution ratio of 1,000:1 will generally 
ensure satisfactory rinsing.) 

Alternatively, a counterflow rinse 
may be introduced to give smaller 
improvement in rinsing with a very 
considerable saving in water. 

When considering the use of systems 
such as the counterflow rinse, it is 
important to provide accurate control 
of the water flows in order to make the 
most effective use of the possible 
saving in water usage. The effect that 
reducing the total water flow will have 
on the composition of the effluent 
discharge must also be considered. 


Drag-out Tanks 


One way in which the efficiency of 
the swills can be improved, and at the 


YWATER 
INLET 











means of overcoming these difficulties satisfactorily 


same time the quantity of toxic matter 
carried over into the drain reduced, is 
by the use of “drag-out” or static rinse 
tanks. As indicated in Fig. 2, a “drag- 
out” is a static rinse placed between 
the process tank and the running swill. 
The articles are rinsed first in the 
“drag-out” tank and then in the running 
swill. The majority of the contamina- 
tion in the carry-over is retained in the 
“drag-out” tank, leaving only a small 
quantity to be removed by the running 
swill. 

The use of a “drag-out” stage thus 
considerably increases the efficiency of 
the subsequent swill and may enable 
the water consumption to be reduced 
while still maintaining effective rinsing. 

The usual practice is to replace the 
“drag-out” solution with fresh water at 
intervals, either daily or weekly, 
depending upon conditions, and to treat 
the discharge in small batches. This 
arrangement permits the use of simple 
and relatively inexpensive effluent 
treatment plant and, provided the 
system is carefully maintained, the 
running water discharges can often be 
kept sufficiently pure to be acceptable 
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Fig. 1—Diagram__ illustrating 
counter-flow rinse system 
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Fig. 2—Drag-out tank with 


running swill tank 





OUT OF THE 
MELTING POT 


Wide Field OPES of progress in applying 
H vibration to cutting tools to facili- 
tate turning, drilling, etc., must 
at once be tempered by the realization of the multiplica- 
tion of the parameters brought about by the introduc- 
tion of vibrations of the cutting tool as an additional 
variable. Taking a single-point turning tool, for 
example, matters can be complicated right from the start 
by the obvious possibility of arranging for the cutting tip 
to vibrate linearly in the direction of the feed (when a chip- 
breaking effect may be expected), in a direction tangential 
to the work (which should improve the machining process), 
or in several directions simultaneously. Even taking the 
first and simplest case of vibration in the direction of the 
feed, unavoidable factors which have to be taken into 
consideration include the amplitude of the vibrations and 
its relation to the forward feed of the tool per revolution 
of the work, and the frequency of vibration and its rela- 
tion to the r.p.m. of the work. The first of these—vibration 
amplitude to feed ratio— is particularly significant in rela- 
tion to the chip-breaking effect of the vibrating tool. The 
variation in the depth of cut brought about by the vibra- 
tions in the direction of the feed results in a periodic 
variation of the effective cutting angles, and may be 
expected to reduce the temperature in the cutting zone (a 
reduction of the order of 30 per cent has been shown to 
occur) and also the cutting force. This benefits tool life, 
counterbalancing any direct adverse effect, in this respect, 
of the vibrations. The chip-breaking effect also depends 
on the frequency of the vibrations being out-of-phase with 
the rotation of the work. Dimensional accuracy and 
surface quality should not be affected appreciably by vibra- 
tory machining under suitable conditions. Last, but not 
least, there remains the choice of the necessary vibratory 
tool supports — pneumatic, hydraulic, electro-hydraulic, 
etc., types, or a simple mechanical autovibratory type. 


ISCUSSIONS of alpha-beta 
titanium alloys, of aluminium as a 
stabilizer of alpha-titanium, and of 

iron, chromium, molybdenum, vanadium and other metals 

as stabilizers of beta-titanium have been provided with 
useful evidence by a method for the electrolytic separation 
of beta-titanium. The method has been applied to an 
alpha-beta titanium alloy containing 4-9 per cent alu- 
minium, 1-38 per cent molybdenum, 1-90 per cent 
chromium, 0-13 per cent silicon, 0-1 per cent iron, and 

0-05 per cent carbon, with titanium forming the remainder. 
By connecting a sample of the alloy to the positive terminal 
of a D.C. supply and electrolysing with a current density 
of 0-07 amp/cm? in a solution of 50 mL hydrochloric acid 
(specific gravity 1-19) in 1,000 mL of methyl alcohol at 
room temperature, the beta-phase of the alloy can be 
recovered in the pure state as a residue after dissolution 
of the alpha-phase. This residue is filtered off, washed 
with alcohol and dried in a vacuum oven at 50-60°C. Its 
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identity as the beta-phase (beta-titanium stabilized by 
molybdenum and chromium) is confirmed by X-ray and 
electron diffraction examination. Chemical analysis showed 
that it was enriched in molybdenum and chromium as 
compared with the over-all contents of these elements in 
the alloy. In conformity with the known insolubility of 
aluminium in beta-titanium, the recovered beta-phase did 
not contain aluminium. All the aluminium was found to 
have passed into solution in the electrolyte, which also 
contained some molybdenum and chromium. The results 
of the analyses did not balance fully because of the loss of 
some titanium during electrolysis as a result of the forma- 
tion of the volatile titanium alcoholate. 


Composition 
and Properties and consequent cracking during 
blanking of copper - chromium 
alloy strip led to an extensive investigation of the effects 
of composition, and of rolling and heat-treatment on 
various properties of these alloys. Generally speaking, it 
is probably true to say that, by contrast with some other 
alloys, the effects of deformation and heat-treatment of 
copper-chromium alloys proved to be just as marked as 
the effects of composition. As regards the latter, chromium 
ranged from 0-54 per cent, through 0-66 per cent, to 0-79 per 
cent for the three alloys investigated. Whereas all three 
alloys had a fine-grained structure after hot rolling, the grain 
size after quenching from 800-1,000°C. depended on the 
chromium content and the quenching temperature: the 
lower the chromium content, the lower the temperature at 
which a coarse grain size developed. The increase in 
hardness on cold rolling of the quenched material reached 
a maximum after 50 per cent deformation and remained 
substantially unchanged by further deformation up to 
70 per cent. Precipitation heat-treatment at 350° to 
500°C. of the alloys after cold rolling showed that maxi- 
mum hardness was obtained after quenching from 1,000°C. 
and precipitation heat-treatment at 400-450°C. Hardness 
increased with the degree of cold working. In certain 
circumstances, the alloy with the highest chromium content 
was liable to exhibit an anomalous behaviour, probably as 
a result of the formation of the solid solution being ham- 
pered by the relatively large size of the grains of the 
chromium phase. Regardless of the chromium content, 
the tensile strength, at 600°C., was found to depend on the 
quenching temperature, the maximum strength being 
obtained with an alloy quenched from 1,000°C., cold 
reduced 70 per cent and age-hardened at 400°C. The 
electrical conductivity of the alloys was likewise indepen- 
dent of the chromium content. There was a slight 
improvement on reducing the quenching temperature from 
1,000° to 900°C. After precipi- 


tation heat-treatment, a conduc- 

tivity greater than 75 per cent . 
of that of copper could be 
developed. 
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Platers’ 
Problems 


We wish to increase the efficiency of 
the water swills in our plating shop 
in order to reduce staining. We are, 
however, unable to increase our 
demand for water in view of the 
general shortage of water in the 
area. 


There are a number of things which 
can be done in order to improve the 
efficiency of the rinsing stages of the 
electroplating processes and, at the 
same time, make more effective use of 
the water that is available. 

Among these may be cited the fol- 
lowing :-— 

The separation of the various process 
sequences, so that a single swill tank 
is not used after differing types of 
solution, e.g. after an alkaline cleaner 
and also an acid dip, or after cyanide 
copper plating and also after nickel 
plating. The use of multi-purpose 
swills is false economy as very high 
rates of water flow are necessary if 
precipitation and contamination are to 
be avoided. 


Counter-flow Rinses 


The use of a counterflow rinse is the 
most effective method of increasing the 
efficiency of the rinsing stage or, 
alternatively, of reducing the water 
requirement. As indicated in Fig. 1, the 
system consists of two or more swill 
tanks in line with the water flow and 
counter to the work flow. The articles 
from the process tank enter first the 
swill containing the more contaminated 
water; this removes the majority of the 
liquid carry-over. The work is then 
transferred to the second tank of clean 
water, where final rinsing takes place. 

The following simplified calculations 
show the improvement in _ rinsing 
efficiency which may be obtained from 
the introduction of a two stage counter- 
flow rinse. 

For a single rinse: 
W 
d= 3 

two-stage counterflow 


o-(%) 


where D = dilution ratio, W = water 


While for a 
rinse: 


Platers and their customers are beset by innumerable probiems, 
and in this series of “question and answer” articles some of 
these problems will be presented and one solution offered. 
Readers are invited to suggest, for subsequent publication, 


other means 


flow/hr. and S=solution carry-over/hr. 
Thus, for example, if the water flow is 
100 gal/hr. and the carry-over of 
liquid into the swill is 1 gal/hr., the 
dilution ratio, under equilibrium con- 
ditions, will be 100:1 for a single rinse 
tank. For a two-stage counterflow 
rinse with a similar water flow, the 
ratio will be 100*:1 or 10,000:1. (A 
dilution ratio of 1,000:1 will generally 
ensure satisfactory rinsing.) 

Alternatively, a counterflow rinse 
may be introduced to give smaller 
improvement in rinsing with a very 
considerable saving in water. 

When considering the use of systems 
such as the counterflow rinse, it is 
important to provide accurate control 
of the water flows in order to make the 
most effective use of the possible 
saving in water usage. The effect that 
reducing the total water flow will have 
on the composition of the effluent 
discharge must also be considered. 


Drag-out Tanks 


One way in which the efficiency of 
the swills can be improved, and at the 
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of overcoming these difficulties satisfactorily 


same time the quantity of toxic matter 
carried over into the drain reduced, is 
by the use of “drag-out” or static rinse 
tanks. As indicated in Fig. 2, a “drag- 
out” is a static rinse placed between 
the process tank and the running swill. 
The articles are rinsed first in the 
“drag-out” tank and then in the running 
swill. The majority of the contamina- 
tion in the carry-over is retained in the 
“drag-out” tank, leaving only a small 
quantity to be removed by the running 
swill. 

The use of a “drag-out” stage thus 
considerably increases the efficiency of 
the subsequent swill and may enable 
the water consumption to be reduced 
while still maintaining effective rinsing. 

The usual practice is to replace the 
“drag-out” solution with fresh water at 
intervals, either daily or weekly, 
depending upon conditions, and to treat 
the discharge in small batches. This 
arrangement permits the use of simple 
and relatively inexpensive effluent 
treatment plant and, provided the 
system is carefully maintained, the 
running water discharges can often be 
kept sufficiently pure to be acceptable 
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Fig. 1—Diagram _ illustrating 
counter-flow rinse system 
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Fig. 2—Drag-out tank with 


running swill tank 
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by many local authorities for direct 
discharge to the sewer. 

A modification of the “drag-out” is 
the use of a slow water flow. This 
avoids the necessity for the periodic 
emptying and refilling of the drag- 
out tanks while at the same time 
keeping the volume of effluent requiring 
treatment sufficiently small to permit 
simple batch treatment. 


Other Aids 


A further method of improving the 
effectiveness of the swills, which is par- 
ticularly suitable for use on automatic 
plating plant, is the use of water sprays. 


These can be arranged as separate 
stages or may be fitted as top sprays 
over ordinary running swills. Auto- 
matic control is generally fitted so that 
the sprays come into action as the jigs 
of work enter or leave the swill tank; 
water consumption can thus be kept to 
a minimum. 

Air agitation of the water swill may 
often be advantageous, particularly 
where the immersion time is short, 
where there is no movement of the 
articles whilst in the swill, or where 
viscous solutions are to be removed. 

On manual plants, where the swill 
tanks may be out of use for considerable 
periods between loads of work, a con- 
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siderable saving in water can be 
achieved by the use of conductivity 
control. The electrical conductivity of 
the water in a swill is an indication of 
the concentration of contamination 
(plating solution, etc.) present. 

Electronic units are available which 
automatically turn on the water supply 
to the swill when the conductivity is 
high and cut off the water when 
sufficient has flowed to reduce the 
conductivity to a preselected low value. 
The use of the system enables high 
water flows to be used when work is 
passing through the swill, and avoids 
waste of water when the swill is out 
of use. 





Australian 


ULPHURIC acid and = super- 
G phosphates have long been pro- 

duced at the Cockle Creek plant 
of the Sulphide Corporation, a major 
Australian constituent of the British 
Consolidated Zinc Group. Now a new 
smelter will produce zinc and lead 
metals, and extensions costing some 
A£8 million have been completed 
enabling the company to meet the 
anticipated increase in the demand for 
acid and superphosphate during the 
next few years. 

The new extensions consist of a 
sinter plant and zinc blast furnace 
(which can simultaneously produce 
lead bullion) and an acid plant capable 
of producing 250 tons of acid a day. 
Approximately 40,000 tons of zinc will 
be turned out annually from the 
smelter, which can produce a similar 
quantity of lead if required. This will 
increase Australia’s overall zinc-lead 
smelting capacity by about 40 per cent. 

When work began on the extensions 
in 1959, 82,000 tons of sulphuric acid 
and 134,000 tons of superphosphate 
were produced at Cockle Creek. Acid 
production capacity will rise to 130,000 
tons annually when the plant is com- 
pletely operating, and superphosphate 
production will increase to approxi- 
mately 250,000 tons a year. 

The company will now be able to use 
Australian sulphur-bearing materials 
in the bulk of its processing of zinc and 
lead concentrates from Broken Hill and 
pyrites concentrates from Lake George 
in New South Wales and Mount 
Morgan in Queensland. 

The operations are complex, but 
reduced to their simplest forms they 
may be described as:— 


Zinc and 


EXTENSIONS AT COCKLE CREEK 


Lead 


INCLUDE 


NEW SINTER PLANT AND BLAST FURNACE 


(1) Sulphur-bearing zinc and lead con- 
centrates are roasted in the huge sinter 
plant to produce sulphur dioxide gas 
and zinc lead sinter. 

(2) The gas is piped into the contact 
plant, where it goes through several 
stages of treatment before it is even- 
tually converted to sulphuric acid. 

(3) Meanwhile, the zinc-lead sinter is 
treated in the blast furnace to produce 
metal. 

Centrepiece of the site is the sinter 
plant, 125 ft. high and 350 ft. long. The 
main installation is the new Imperial 
smelting-type blast furnace developed 
by associated companies of the Sulphide 
Corporation in England. The design 
was carried out by another associated 
company in Melbourne, working in 
collaboration with the Corporation’s 
Cockle Creek staff and the English 
associates. The plant has an operating 
temperature of 1,200°C. 

The acid plant, which has a yearly 
output capacity of 88,000 tons, com- 
menced operations in November 1960. 
It will not be working to full capacity 
of 250 tons daily until the plant and 
furnace near their top outputs. 

Brimstone sulphur from deposits 
around the Gulf of Mexico were used 
till sulphur dioxide gas from the sinter 
plant was available for sulphuric acid 
production. Using this gas, the com- 
pany will be able to curtail its imports 
of approximately 20,000 tons of brim- 
stone sulphur. 

When the new sulphuric acid pro- 
duction plant began operations, the 
older sections of the plant, built in the 
period 1913 to 1942, were closed down. 
Supplementing the new acid plant is 
one installed in 1955. It uses gas pro- 


duced from iron pyrites, which is 
treated in a turbulent layer roaster 
plant. This plant has an annual 
capacity of about 130,000 tons of 
sulphuric acid a year. 

About two-thirds of the present acid 
production is used for the production 
of superphosphate. The remainder is 
sold to local industries. 

The increase in production will meet 
the growing demand for _ super- 
phosphate in New South Wales, which 
is supplied by Sulphide Corporation 
and Australian Fertilizers Ltd., at Port 
Kembla. 

Completely integrated, the furnace, 
sinter plant, sulphuric acid plant, and 
charge preparation and proportioning 
plants are all controlled from four 
control panels. Plant operators direct 
the basic operations of the works from 
air-conditioned control rooms, with the 
processes working continuously. 

An adjunct of the main plant is a 
cadmium processing plant. The zinc 
concentrates contain a very small per- 
centage of cadmium, which is recovered 
from the sinter plant in the form of an 
oxide, then processed into pure metal. 

The cadmium piant has a capacity 
of 80 tons of metal a year. 

The Cockle Creek plant was origin- 
ally established in 1896 and was the 
first major industry in the Newcastle 
area of New South Wales. It was built 
to treat zinc ores, then developed into 
a lead smelter and refinery for treating 
lead, silver and gold-bearing ores from 
Broken Hill. Smelting ceased in 1922. 
Sulphuric acid and superphosphate 
production began in 1913, since when 
output has been increased progressively 
by additions and replacements of plant. 
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Industrial News 


Rolling Mill Practice 


A Symposium on Modern Rolling Mill 
Practice is being sponsored by the Insti- 
tution of Plant Engineers, to be held in 
Sheffield during April next year. The 
engineering implications in the design, 
control and servicing of rolling mill plant 
are such that the Institution feels there 
is a need at this time for the exchange of 
up-to-date knowledge so that members 
and non-members alike may be made 
aware of the latest information on the 
subject. One of the Papers to be pre- 
sented will include a description of a new 
mill for the rolling of thin tinplate 
materials. 

The Symposium will consist of three 
Papers presented by recognized authorities 
and will take place in the Engineering 
Lecture Theatre of the University of 
Sheffield. 

The three Papers to be presented will 
be entitled: (a) “Developments in the 
Design of Rolling Mills”; (b) “Modern 
Control Techniques for Rolling Mills”; 
and (c) “Modern Techniques for Servicing 
Rolling Mills”. The fee for this event 
(including one set of preprints, afternoon 
and buffet tea) will be two guineas. Those 
wishing to attend should make early appli- 
cation for registration forms to the 
Secretary of the Institution at 2 Grosvenor 
Gardens, London, S.W.1. 


Hydraulic Press Order from France 


News from the Loewy Engineering 
Company Ltd. is that they have received 
an order from France, valued at over 
£100,000, for a 1,200-ton oil-hydraulic 
free-forging press. This press will be 
capable of working at high speeds to 
extremely accurate limits, and is equipped 
with electronic thickness control. It will 
also be integrated with a_ rail-bound 
manipulator. This plant is one of five 
free-forging installations from 600 to 
4,000 tons capacity with a total value of 
over £750,000 at present on order with 
Loewy. 


Soviet Welding Equipment 


On behalf of the Owen Organization, 
Sir Alfred Owen, C.B.E., has signed an 
agreement with V/O “Machinoeport” of 
Moscow for the distribution of a very 
wide range of Soviet welding equipment 
in most countries of the Commonwealth 
and the U.S.A. 

It is understood that this agreement 
originated during the holding of the 
British Trade Fair in Moscow and the 
Soviet Exhibition in London recently. 
The company has made considerable pro- 
gress in its efforts to increase East-West 
trade, and the conclusion of the agreement 
regarding welding equipment is part of 
the company’s programme under discus- 
sion with the Soviet authorities at the 
present time. 


A Vacation Course 


It has been announced by the Metal- 
lurgy Department of the Battersea 
College of Technology that a vacation 
course on “Cathodic Protection—Instru- 
mentation, Interference and Interference 
Testing” will be held on Tuesday and 
Wednesday, December 19 and 20 next, 
commencing at 9.30 each morning. 


This course, which has been organized 
with the co-operation of the Corrosion 
Group of the Society of Chemical 
Industry, is intended for workers in the 
field of corrosion who are particularly 
interested in the problems associated with 
cathodic protection in practice. As the 
course will emphasize the instruments and 
their mode of application, particularly in 
interference testing, it will be assumed 
that members of the course will be 
familiar with the principles and practice 
of cathodic protection. 

The fee for the course is £6, inclusive 
of luncheon, morning and afternoon 
refreshment. Enrolment forms may be 
obtained from the secretary, Battersea 
College of Technology, London, S.W.11. 


An Anniversary Brochure 


In October last, J. Brockhouse and 
Company Ltd., the parent company of 
the Brockhouse Organization, reached its 
75th anniversary. To mark the occasion 
the annual report and balance sheet is 
published in the form of a special 24-page, 
two-colour illustrated brochure which also 
records something of the company’s back- 
ground and achievements. 

Founded by the present chairman’s 
grandfather in 1886, with seven employees 
making cart and carriage springs, the 
organization is now a £7,500,000 concern 
comprising over 30 companies operating 
both at home and abroad. 


Reversible Impactors 


A range of Pennsylvania reversible 
impactors with capacities of up to 
1,500 tons/hr. is now being manufactured 
at the Fraser and Chalmers works of The 
General Electric Company (Engineering) 
Ltd., at Erith. 

These crushers are the first of their 
type to be made in the United Kingdom 
and are stated to be particularly suitable 
for the refractory, metallurgical, lime, 
cement, gypsum and quarry industries. 
The main feature of this impactor is the 
reversible rotor. This means that with 
breaker blocks fitted on both sides of the 
machine and the feed chute placed 
directly over the centre of the rotor, the 
impactor operates when driven in either 
direction. By systematic reversal it is, 
therefore, possible to balance wear 
between the two sets of breaker blocks 
and between the two faces of each 
hammer. 


New Safety Booklet 


Precautions for the protection of factory 
workers and others against the potential 
hazards and dangers arising from the use 
of ionizing radiations in industry are dis- 
cussed in “Ionising Radiations: Precau- 
tions for Industrial Workers”, a new 
booklet in the Safety, Health and Welfare 
Series published by the Ministry of 
Labour, price 2s. 6d. 

The booklet deals only with risks asso- 
ciated with the use of X-rays and sealed 
radioactive sources in industry, but risks 
associated with unsealed radioactive sub- 
stances are mentioned incidentally where 
appropriate. It explains that the legal 
provisions for the protection of workers 
against ionizing radiations are made under 
the Ionising Radiations (Sealed Sources) 


Home and Overseas 


Regulations, 1961, and gives general 
guidance on some of the principal require- 
ments of these regulations. 

An indication of some of the varied 
uses which industry makes of ionizing 
radiations and X-rays is also included. 
Among these are radiographic examina- 
tions in the ferrous and non-ferrous metal 
industries to discover faults, flaws, blow- 
holes, cracks and the like in prototype 
or particularly important castings and 
forgings which are especially liable to 
high stress in use; the measuring and con- 
trolling of solids and liquids in bunkers 
and tanks; and the use of radioactive 
tracers to enable the mechanism of 
chemical, physical, engineering and 
biological processes to be followed and 
more fully understood. 


Spanish Production 


According to statistics issued by the 
Metal Syndicate in Madrid, Spanish 
production of lead in October totalled 
6,574 tons, compared with 6,130 tons in 
September and 2,639 tons in October 
last year. This brought total production 
for the first 10 months of this year to 
63,315 tons. 

Production of zinc totalled 4,204 tons 
last September, compared with 3,306 tons 
in September and 2,840 tons in October 
1960. Total output in the first 10 months 
of this year amounted to 30,599 tons. 


Gold Bars 


An announcement from Johnson, 
Matthey and Company Ltd. states that 
the London Gold Market added the name 
Metalli Preziosi S.p.A. of Milan to the 
list of acceptable melters and assayers. 
The Gold Market stated that bars pro- 
duced by this company and bearing its 
stamp will in future be accepted as “good 
delivery” in London. 

“Good delivery” gold bars can now be 
supplied by four companies of the John- 
son, Matthey group in Europe and the 
Commonwealth; in addition to the 
London organization they are—Johnson, 
Matthey and Malloy Ltd, of Canada; 
Garrett, Davidson and Matthey Pty. Ltd., 
of Australia; and Metalli Preziosi S.p.A., 
of Milan. 


Cooling System for Furnaces 


It has been reported that the Scottish 
firm of Cochran and Company Annan 
Ltd. has obtained the exclusive manufac- 
turing rights in the United Kingdom for 
the Steinmuller system of evaporative 
cooling as applied to open hearth, reheat- 
ing and other types of furnaces. 


A Diisseldorf Meeting 


On Thursday of last week, the eighth 
annual German tin conference was held 
in Diisseldorf. The Tin Research Insti- 
tute was represented by Mr. W. R. Lewis 
and Dr. D. A. Robins, who read a Paper 
on “The Properties and Applications of 
Cast Iron Containing Tin”. 

Other Papers presented at this meeting 
were “A Review of Tin-base Bearing 
Alloys” , by Mr. E. Roemer, of Wiesbaden, 
and “Development and Applications of 20 
per cent Aluminium Bearings”, by Mr. 
P. G. Forrester, of the Glacier Metal 
Company, Scotland. 





Glued Construction 

An interesting use of adhesives was 
shown at a display of insulated and 
refrigerated vehicles arranged by Mann 
Egerton and Co. Ltd., of Norwich, recently. 
A refrigerated body on a 30cwt. Ford 
Trader consisted of a sandwich structure 
made by gluing 3} in. thick slabs of 
Plasticell PVC foam between 20 gauge 
aluminium skins with “Araldite” epoxy 
resin. 

This type of construction is stated to 
reduce the weight of the vehicle by 5 cwt., 
resulting in am increased payload. Also, 
assembly is quicker, leading to lower 
production costs. 


New Orders 

Orders valued at over £100,000 have 
been received by Efco Furnaces Ltd. for 
heat-treatment equipment to be installed 
in the new Rootes factory at Linwood, 
near Paisley, where the new small Hillman 
car is to be produced. The orders cover 
the supply of a battery of closed-quench 
furnaces, tempering and reheating fur- 
naces, endothermic atmosphere generators 
with automatic dewpoint controllers, auto- 
matic temperature controllers and charge 
handling machinery. All the furnaces are 
to be electrically heated and the closed- 
quench furnaces will be fitted with corr- 
therm elements which were specially 
developed for use in carburizing atmos- 
pheres. Some of the closed-quench 
furnaces are to be used for carbonitriding 
gears and wiil have an enclosed hot-oil 
quench; others are to be used for gas 
carburizing pinions and crown wheels, and 
other engine parts. 

In addition, Efco Furnaces Ltd. has 
received orders for furnaces for the treat- 
ment of aluminium die-cast components 
to be produced by Rootes in their die- 
casting factory, also being built at 
Linwood. 


Tioxide Pigments 
During the coming months, British 
Titan Products Company Ltd. propose to 


A section of a refriger- 
ated van body com- 
prising rigid PVC foam 
glued with ‘Araldite’ 
between aluminium 
skins 


introduce new designs on the bags con- 
taining all grades of their Tioxide pig- 
ments. The company is issuing a card 
showing a typical design for both rutile 
and anatase grades. The introduction of 
bags carrying the new design will start 
grade by grade as the stock in the old 
bags is exhausted. 

The company emphasizes the fact that 
this change relates solely to the design of 
the bags and that the quality of the 
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pigment and their trade name are not 
involved at all. 


Canadian-Swiss Aluminium 


Aluminium Limited have announced 
that Diethelm and Company Limited, of 
Zurich, will participate as a minority 
shareholder in Alcan Malayan Aluminium 
Company Limited, the Canadian com- 
panys new fabricating subsidiary in 
Malaya. Earlier this year, Aluminium 
Limited announced the formation of Alcan 
Malayan to build an aluminium rolling 
mill in Malaya with a capacity of 2,000 
tons per year, based on aluminium ingot 
imported from Canada. Construction is 
now under way at Petaling Jaya, near 
Kuala Lumpur. The estimated cost of 
the enterprise is 1-3 million dollars. 


Welding Method 


An extremely complex welding assign- 
ment—it takes the form of a fuel manifold 
assembly made up from nine lengths of 
fa in. Dx 22 s.w.g. titanium into an 
approximate semicircle—is being under- 
taken by Palmer Aero Products Limited, 
a subsidiary of B.T.R. Industries Limited, 
with their recently developed Precision 
Orbital Welding Method. Sixteen welds 
are involved in each assembly and each 
weld is made in an inert atmosphere of 
argon. 

This method is said to be of interest to 
all industries concerned with handling 
corrosive materials at elevated tempera- 
tures and allows a preformed tube to be 
automatically welded to an end fitting. 

e€ process is speedy, reliable and 
economical and supersedes conventional 
brazing methods. 


Special Lecture Courses 


In the forthcoming term of the Borough 
Polytechnic, London, the following special 
lecture courses have been arranged by the 
Division af Metal Science:—(a) Present- 


MEN and Metals 





After 26 years as a director of 
Monsanto Chemicals, Sir William 
Garrett has retired from the board of 
the company and Mr. J. M. Kershaw 
has been appointed to the board. Mr. 
Kershaw is the company’s director of 
production, and joined the company in 
1946 as a chemical engineer. He was 
appointed chief engineer in 1956 and 
director of production in 1960. 


A director of Dowty Rotol and 
deputy managing director of Dowty 
Marine, Mr. C. J. Wegerif has been 
appointed sales director of Dowty 
Rotol. 


Newly appointed directors of the 
Loewy Engineering Company Ltd. are 
Mr. E. R. Henschker, A.M.I.Mech.E., 
and Mr. R. M. L. Elkan, B.Sc., 
A.M.1.Mech.E. Mr. Henschker started 
with the company in 1937, becoming 
chief engineer of the rolling mill divi- 


sion in 1955. Mr. Elkan joined the 
company in 1947 and was later 
appointed assistant to the managing 
director of the hydraulic division. 


It is announced that Mr. V. F. F. 


Henley, until recently with W. Canning 
and Company Limited, and formerly 
a director of Alumilite and Alzak 
Limited, has been appointed a director 
of Mitro Anodising Limited. 


At the anniversary meeting of the 
Royal Society, held on Thursday of 
last week, the Hughes Medal was 
awarded to Prof. A. H. Cottrell, F.R.S., 
Goldsmiths’ Professor of Metallurgy 
and Fellow of Christ’s College, 
Cambridge University. 


Deputy chairman and assistant 
managing director of Thos. W. Ward 
Limited, Mr. Arnold Carr has been 
appointed joint managing director of 
the company. 


In a re-organization of their sales 
department, Thomas Bolton and Sons 
Limited have announced the following 
changes in their staff appointments:— 
Mr. J. G. R. Warburton will be trans- 
ferred from Widnes to the Froghall 
works to take charge of the new sales 
department; Mr. A. R. D. Kitson to be 
London sales manager, both appoint- 
ments to operate from January 1 next. 
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day methods of metal surface preparation 
—six lectures on consecutive Thursday 
evenings at 7 p.m., commencing on 
January 11, 1962; (b) corrosion testing— 
six lectures on consecutive Thursday 
evenings at 7 p.m., commencing on Feb- 
ruary 22, 1962, and (c) Modern develop- 
ments in die-casting practice—four lec- 
tures on consecutive Wednesday evenings 
at 7 p.m., commencing on March 7, 1962. 
All these lectures will be given by 
specialists in their subjects, and the fee 
for each course is 10s. Complete details of 
these courses may be obtained from the 
Division of Metal Science, Borough Poly- 
technic, Borough Road, London, S.E.1. 


U.K. Metal Stocks 


Stocks of refined tin in London Metal 
Exchange official warehouses at the end 
of last week fell 23 tons to 4,252 tons, 
comprising London 1,065, Liverpool 
1,782, and Hull 1,405 tons. 

Copper stocks rose 275 tons to 15,850 
tons, distributed as follows: London 375, 
Liverpool 13,750, Birmingham 50, Man- 
chester 1,400, Hull 250, and Glasgow 25 
tons. 

Lead duty-free stocks fell 274 tons to 
7,734 tons, comprising London 7,184, 
Glasgow 300, Swansea 100, and Man- 
chester 150 tons. In-bond stocks fell 160 
tons to 3,260 tons, all in London. 

Zinc duty-free stocks fell 140 tons to 
8,079 tons, comprising London 2,398, 
Glasgow 31, Hull 325, Manchester 300, 
Liverpool 50, and Avonmouth 4,975 tons. 
In-bond stocks rose 259 tons to 3,132 tons, 
all in London. 


Foundrymen’s Meeting 


At the London branch meeting of the 
Institute of British Foundrymen, to be 
held on Thursday next (December 14) at 
the National Liberal Club, in Whitehall 


Place, London, S.W.1, the branch are to 
be hosts to the London Local Section of 
the Institute of Metals. 

The lecturer for the evening is Mr. 
E. C. Mantle, and his subject is to be 
“Feeding Non-Ferrous Castings”. He 
will deal with the feeding of castings from 
the point of view of the constitution of 
the alloys, showing how feeders for one 
type of alloy are not necessarily suitable 
for alloys freezing in a different way. He 
will also mention the effect of grain 
refinement on feeding and running 
systems insofar as they affect the tem- 
perature gradients encouraging directional 
solidification of castings. 


Tools Department Moves 

It has been announced by George 
Cohen Sons and Company Ltd. that their 
engineers’ tools department has moved 
from its old address at Bulwer Street, 
London, to the company’s new machine 
tool headquarters at 23-25 Sunbeam 
Road, London, N.W.10. The telephone 
number is Elgar 7222 

This department carries a large stock 
of engineers’ tools and fine measuring 
equipment. The counter service, which 
the department has always operated, will 
be continued from the new office. 


Chemical Resistant Coatings 


News from Corrosion Technical Ser- 
vices Ltd. (a subsidiary of John Mowlem 
and Company Limited) is that they have 
formed a new coatings division for the 
manufacture and application of chemical- 
resistant coatings and linings. The new 
division will undertake, both at their 
works and on site, the complete prepara- 
tion (including shot-blasting) and applica- 
tion of linings and coatings to chemical 
plant, vessels, pipeworks and ducting. 

The range of coatings includes solvent- 


Forthcoming Meetings 





December 11 — Institute of Metals.— 
Scottish Local Section. Institution of 
Engineers and Shipbuilders, Elmbank 
Crescent, Glasgow, C.2. “Progress in 
the Electron Theory of Metals.” J. A. 
Catterall. 6 p.m. 


December 11—Institute of Metal Finish- 
ing. London Branch. Northampton 
College of Technology, St. John Street, 
London, E.C.1. “Practical Nickel 
Plating—An Open Forum.” 6.15 p.m. 


December 12 — Institute of Metals. 
South Wales Local Section. Metal- 
lurgy Department, University College, 
Swansea. “Some Theoretical Aspects 
of the Sintering of Metal Powders.” 
G. A. Greach. 6.30 p.m. 


December 12—Institute of Metals. Oxford 
Local Section. Cadena Café, Corn- 
market Street, Oxford. “Lattice Spacing 
Determination as a Tool in Metallur- 
gical Research.” Prof. G. V. Raynor. 
7.15 p.m. 

December 12—Non-Ferrous Club. Ambas- 
sador Club, 38 Augustus Road, Edg- 
baston, Birmingham, 15. Luncheon 
Meeting. Speaker, P. Smith. 12.30 
p.m. 

December 12 — Institution of Works 
Managers. Birmingham Branch. Col- 
lege of Technology, Gosta Green, 


Birmingham. “How Sound is Our 


Economy?” A. L. Minkes. 7 p.m. 


December 12—Institution of Production 
Engineers. Doncaster Branch. Tech- 
nical College, Waterdale, Doncaster. 
“Continuous Casting.” G. Littlewood. 
7 p.m. 

December 13 — Institution of Plant 
Engineers. Western Branch. Grand 
Hotel, Broad Street, Bristol. “Safety 
in Factories.” J. B. Taylor. 7.15 p.m. 


December 13—Institute of Metal Finish- 
ing. Organic Finishing Group. British 
Institute of Management, 80 Fetter 
Lane, London, E.C.4. “What the Paint 
User Wants to Know About Solvents.” 
L. M. Barakan. 6.30 p.m. 


December 14 — Institute of Metals. 
London Local Section. National Liberal 
Club, Whitehall Place, London, S.W.1. 
“Feeding Non-Ferrous Metals Cast- 
ings.” E. C. Mantle. 7 p.m. 


December 14 — Institute of Metals. 
Sheffield Local Section. Applied 
Science Building, University of 
Sheffield. “Metals in the Jewellery 
Industry.” Miss D. L. Pile. 7.30 p.m. 


December 14— Southampton Metallur- 
gical Society. Southampton University. 
“Fatigue.” T. R. G. Williams. 7.15 
p.m. 
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free epoxy and polyester resins, aqueous 
P.V.C. and sprayed neoprene. The divi- 
sion will also handle the company’s 
“Cortec” brand epoxy and polyester 
resin/glass laminated fabrications of 
tanks, pipework and ducting. 


West German Production 


According to official figures from 
Frankfurt, West Germany produced 
14,834 tons of pig aluminium in October. 
September production amounted to 14,573 
tons. Pure aluminium production totalled 
1,515 tons (provisional) against 1,355 tons 
in September, and aluminium alloy pro- 
duction 10,291 tons, against 10,203 tons. 

Production of refined copper from 
smelters amounted to 19,626 tons (pro- 
visional) against 20,058 tons in September, 
and from refineries out of scrap and crude 
copper 5,882 tons against 6,057 tons. Pro- 
duction of copper alloys was 3,256 tons, 
against 3,359 tons in September. 

Semi-manufactured production from 
aluminium and aluminium alloys in 
October totalled 19,301 tons (provisional) 
against 18,723 tons, and from copper and 
copper alloys 53,043 tons, against 52,061 
tons. 


A Removal 


It is learned from the Distillers 
Company Limited that their engineering 
division, until recently at Devonshire 
House, Piccadilly, has now been trans- 
ferred to a new building, Enford House, 
139-151 Marylebone Road, London, 
N.W.1. Every provision has been made 
to combine efficient working conditions 
with economy of space. 


Scrap Merchants Meet 


Birmingham was the venue on Tuesday 
this week for the half-yearly general 
meeting of the National Association of 
Non-Ferrous Scrap Metal Merchants. 
The meeting was held at the Midland 
Hotel under the chairmanship of Mr. 
A. G. Robinson, President of the Associa- 
tion. In the course of his report the 
President stated that the Council had held 
five meetings since June — three in 
London, one in Liverpool and the other 
in Birmingham. During the past six 
months five firms have been elected to 
membership, but there have been four 
resignations. 

The Association, in conjunction with 
the Association of Light Alloy Refiners 
and Smelters Ltd., has agreed to the 
recent changes in ‘aircraft specifications 
which made it necessary to amend the 
Standard Classifications and Segregation 
Schedule for Aluminium and Aluminium 
Alloy Scrap issued in September last year. 

The President also referred to the works 
visits which were organized in Liverpool 
at British Insulated Callender’s Cables 
Ltd. and Yorkshire Imperial Metals Ltd., 
both of which were most successful and 
much appreciated by all who attended. 
Negotiations are already in hand to 
organize similar visits in the Spring of 
next year. 


Welding News 


A new series of five spot-welding elec- 
trodes produced from }in, diameter bar 
with 4in. tapers to B.S. 807, has been 
introduced by Johnson, Matthey and Co. 
Ltd. These electrodes are said to give 
better access in confined spaces and cost 
less than types made from j in. bar. High- 
conductivity Mallory 3 alloy, one of the 
most versatile welding materials available, 
is used for the electrodes. The tapers are 
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accurately machined, and the recommended 
tip diameter and rake angle are provided. 
In accordance with the specification, the 
omission of spanner flats permits a larger 
diameter hole for cooling water. 

The company has also introduced a new 
resistance welding electrode alloy, Mallory 
328. Developed from long-established 
Mallory 3, the new alloy has an equally 
high electrical conductivity with slightly 
greater hardness at room _ temperature. 
The outstanding characteristics of Mallory 
328 are its far better retention of strength 
and hardness at higher working tempera- 
tures, its superior elongation, and its 
greater resistance to cracking under severe 
welding conditions. These factors make 
it an excellent electrode material for 
welding all types of steel, especially coated 
steels. 


Corrosion Prevention 


On Wednesday, December 20 next, a 
meeting of the Corrosion Group of the 
Society of Chemical Industry is to be 
held at 14 Belgrave Square, London, 
S.W.1, at 6 p.m., for a discussion of two 
Papers recently published. These Papers 
are: “Experimental Survey of Rust Pre- 
ventives in Water” and “Corrosion of 
Metals by Acid Vapours from Wood”. 


West German Aluminium 


Consumer purchases of aluminium in 
West Germany this year are likely to 
decline to 415,000 tons against 429,000 
tons in 1960, according to preliminary 
estimates released in Diisseldorf. In 1959, 
however, they totalled only 337,000 tons. 

The substantial increase in 1960 pur- 
chases, as well as the prospective decline 
this year, are largely attributable to move- 
ments of stocks. Actual consumption in 
1960 probably did not rise by 27 per cent 
as the statistics appear to indicate, but 
only by the same amount as the produc- 
tion of capital goods, some 16 per cent. As 
delays in delivery were cut this year, 
stocks have been run down. 

The decline in demand affects mainly 
virgin aluminium, consumption of which 
is expected to fall to 290,000 tons this 
year, compared with 304,000 tons in 1960. 
Secondary aluminium consumption is 
expected to remain unchanged at 125,000 
tons. Even so, production of virgin alu- 
minium is expected to reach 173,000 tons 
this year compared with 169,000 tons last 
year. Aluminium imports, including 
alloys, are likely to decline to 138,000 tons 
this year from 181,000 in 1960. Virgin 
aluminium stocks, which at the end of 
1960 amounted to 54,000 tons, will 
probably stand at 62,000 tons at the end 
of this year. 


News from Birmingham 


It was reported to the monthly meeting 
of the Midland Regional Board for 
Industry in Birmingham last week that the 
general rate of production still tended to 
slacken. The chairman, Major C. R. 
Dibben said that order books were 
shortening, profit margins were narrowing 
and the supply of labour was easier. The 
gradual slackening of momentum, he said 
had induced an increasingly cautious out- 
look in Midland industry, but closer 
examination showed that not all industries 
were equally affected. The Board agreed 
that demand from both home and foreign 
markets could reasonably be expected to 
expand in the spring. Activity remained 
at a reasonable level in general engineer- 
ing, though below the peak established 
earlier in the year. The machine tool 
industry was still busy and so were the 


building and civil engineering industries. 

No sign of recovery is noticeable in iron 
and steel, and metal-producing and metal- 
working firms have spare capacity. Steel 
output is around 70 per cent capacity. 
Although sheet production has _ been 
trimmed to meet smaller requirements of 
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the motor trade it is still more than 
sufficient for current use. Structural steel 
remains the brightest spot in the picture, 
but the consumption tends to decline 
at this season of the year. Most of the 
ironfoundries could handle more work 
without difficulty. 





Midland Aluminium 


Group net profit, year to June 30, 1961, 
£117,709 (£131,550) and dividend 15 per 
cent (same). Fixed assets £788,377 
(£603,265 and expenditure on Wombourn 
premises £246,000). Trade investments 
£183,256 (£225,956). Current assets 
£1,556,092 (£1,245,835), including cash 
£20,568 (£38,293); liabilities £925,623 
(£731,500), including overdrafts £168,120 
(£129,694). Commitments £20,000 
(£51,000). 


Metal Traders Ltd. 


Group net profit, year to March 31, 1961, 
£86,299 (£108,561) and dividend 6d. per 
2s. share (1s. including 3d. bonus). Current 
assets £4,844,308 (£4,478,890) and liabili- 
ties £3,841,823 (£3,389,080). 


Wallis Tin Stamping 


It is reported that the directors of the 
Wallis Tin Stamping Company have agreed 
terms with the Metal Box Company on 
which the latter company will offer to 
acquire the £223,750 capital of Wallis. The 
terms are said to be one 7 per cent 
Preference £1 share and two 4 per cent 
Second Preference £1 shares of Metal Box 
for every five 6 per cent Preference 10s. 
shares of Wallis, and one Ordinary £1 
share of Metal Box for every five Ordinary 
2s. shares of Wallis. It is expected that 
the formal offer will be circulated to 


New Companies 


shareholders before the end of this present 
month 


Reynolds International 


News from Bermuda is to the effect that 
agreement has been reached for Reynolds 
International Incorporated, Hamilton, 
Bermuda, to acquire Aluminum Extruders 
Limited, a Canadian aluminium fabricating 
firm. The acquisition of Aluminum 
Extruders, a wholly owned subsidiary of 
the Kruger Organization Limited, 
Montreal, became effective on Monday 
last, December 4. Mr. Louis 
Reynolds, chairman of Reynolds Inter- 
national, said—“having been long asso- 
ciated with the Canadian aluminium 
industry, we know how it has succeeded 
in advancing the usage of aluminium. In 
1960, Canada used 13 lb. of aluminium per 
person. We hope to help the Canadian 
industry’s efforts to raise consumption of 
aluminium up to the level of U.S. con- 
"oe which was 23 Ib. per person in 
1960.” 


Foundry Equipment and L and Y 


Group net loss year to March 31, 1961, 
£39,367 (net profit £18,351), and no Ordi- 
nary dividend (5 per cent). Fixed assets 
£424,228 (£388,396). Current assets 
£659,601 (£587,285), liabilities £580,418 
(£440,320), including overdrafts £286,597 
—o" and short-term loan £33,279 
(nil). 





The particulars of companies recently 
registered are quoted from the daily 
register compiled by Jordan and Sons 
Limited, Company Registration Agents, 
Chancery Lane, W.C.2. 


E. Jones (Feltham) Limited (706262), 
1 Rowland Avenue, Kenton, Harrow, 
Middx. Registered October 23, 1961. To 
carry on business of electroplaters, etc. 
Nominal capital, £100 in £1 shares. 
Director: David G. Brodie. 


N. P. Daisley Limited (706376), Works 
Road, Letchworth. Registered October 
25, 1961. To carry on business of 
machinery and metal merchants, etc. 
Nominal capital, £3,000 in £1 shares. 
Directors: Neville P. Daisley and 
Margaret C. Daisley. 


. C. Crossland and Sons Limited 
(706656), Crusoe Foundry, Foundry 
Street, Parkgate, near Rotherham, Yorks. 
Registered October 27, 1961. To carry 
on business of ironfounders, brass- 
founders, metallurgists, etc. Nominal 
capital, £15,000 in £1 shares. Directors: 
James C. Crossland and Mrs. Winifred M. 
Crossland. 


Leema Limited (706943), 70 Hayes 
Lane, Lye, Stourbridge, Worcs. Regis- 
tered October 31, 1961. To carry on busi- 
ness of manufacturers of and dealers in 
pressings, forgings, etc. Nominal capital, 


£10,000 in £1 shares (5,000 red. cum. 
pref.). Directors: Ernest Humphries and 
Eliza Humphries. 


Anglesey Copper Mines (U.K.) Limited 
(706999), 37 Norfolk Street, W.C.2. Regis- 
tered November 1, 1961. Nominal capital, 
£2,000 in £1 shares. Directors: Riou 
Benson and John G. Patten. 


Alfred Sargent (Polishers) Limited 
(707140), 465 Farm Street, Hockley, 
Birmingham, 19. Registered November 2, 
1961. To carry on business of polishers, 
chromium and electro. platers, etc. 
Nominal capital, £5,000 in £1 shares. 
Directors: Alfred T. Sargent and Ada E. 
Sargent. 


Braemar Metal Company Limited 
(707168), 54 Gamage Building, 118-122 
Holborn, E.C.1. Registered November 2, 
1961. Nominal capital, £100 in £1 shares. 
Directors: Joseph Van Praag and Harry 
Van Praag. 


Deansfield Plating Company Limited 
(707198), Colliery Road, Wolverhampton. 
Registered November 3, 1961. Nominal 
capital, £500 in £1 shares. Directors: 
Alfred Clifford and Reuben Clifford. 


Walters’ Brass Works Limited (707223), 
Craven Street, Burnley. Registered 
November 3, 1961. Nominal capital, 
£5,000 in £1 shares. Directors: Wilfred 
Walters and Alice Walters. 
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etal Market News 


last week, and the trend of prices, 
typified the period of the year, 
with its near approach of the holidays 
and the somewhat sluggish spirit that 
supervenes when the year’ end 
approaches. On balance, values were a 
little lower but there was virtually 
nothing in it and, as will be seen from 
the details shown below, zinc was an 
exception and showed an advance on 
the week. For the first time for some 
weeks, copper stocks in official L.M.E. 
warehouses registered a gain, being up 
by 486 tons to 15,625 tons. This has 
been taken to mean that the special 
operation of withdrawing stocks for 
conversion into electro has, temporarily 
at any rate, come to an end, but it is, of 
course, quite on the cards that the plan 
will again be put into operation. As to 
the other metals, L.M.E. warehouse 
stocks of tin fell by 71 tons to 4,275 
tons, while the reserves of lead and zinc 
were lower by 191 tons to 11,428 for 
lead, and 65 tons to 11,092 tons for 
zinc. On the Metal Exchange, dealing 
was well maintained and the turnover 
about average, but copper had one or 
two really good days when the tonnage 
changing hands exceeded 3,000 tons. 
In copper, it is probably true to say 
that business last week showed some 
small improvement inasmuch as con- 
sumers were inclined to put a certain 
amount of metal on their books, but 
confidence is still lacking. Some weeks 
ago, there was a feeling in some 
quarters that a backwardation in copper 
would probably be seen in the new 
year, but it must be admitted that at the 
moment there is little or no sign of 
this, for more often than not the market 
is level at the present time. Once 
again reports from Chilean centres of 


F iss we on the Metal Exchange 


production have suggested that serious 
labour troubles might develop again at 
the end of the year, but this news did 
little or nothing to help the market. The 
fact is that there is a fairly strong 
feeling that curtailment of output is 
virtually dead and it must be confessed 
that there is little or no evidence of any 
scarcity of supplies in any direction. 
Price movement on the U.S. futures 
market have followed fairly closely the 
trend in London, but it must, at the 
same time, be admitted that when 
Comex scores an advance the influence 
of this movement is felt in Whittington 
Avenue. 

Zinc improved in value last week 
quite conspicuously and closed at the 
highest point, viz. £72 for cash and 
£73 three months. The turnover was 
above average at 12,500 tons and the 
prompt position scored an advance of 
£1 17s. 6d., while the forward quotation 
went up by £1 15s. Od. Influential 
buying certainly had an effect on the 
price last Friday. Whether the rise can 
be maintained remains to be seen. In 
lead, some 7,700 tons changed hands 
and the course of the quotation was 
rather erratic but, on balance, values 
at the close were lower than the 
previous Friday’s prices by 7s. 6d. and 
12s. 6d. The Canadian price was 
increased by } cent. Some 12,000 tons 
of copper changed hands on a market 
registering minor day-to-day fluctua- 
tions. At the close, cash was 10s. down 
at £228 10s. Od. and forward 5s. off at 
£228 15s. Od. 


New York 

At the week-end, copper futures were 
steady in fair dealings. In physical 
copper, conditions continued quiet. 
Dealers, custom smelters and producers 


469 


noted little change in the recent pace 
of sales. One leading producer source 
said that notwithstanding the present 
quietness, reflecting mainly year-end 
inventory tax consideration, December 
sales should show a fair total. He said 
January business should be better and 
the price steady. Scrap copper was 
unchanged. 

The zinc sales situation was some- 
what confused. A number of major 
sellers have not advanced their price 
yet. The status of the special high 
grade zinc price being a leading factor, 
sellers are trying to eliminate the 
recently prevailing discount on special 
high grade sales and are hesitating in 
raising either the price of western or 
other grades until the pricing situation 
in special high grade zinc is clarified. 
Zinc sales were moderate, while lead 
was quiet. The American Smelting 
and Refining Company announced 
later that it was raising its prime 
western zinc price by $ cent to 12 cents 
East St. Louis basis, but taking no 
action on high grade and special high 
grade prices. 

Tin was steadier but quiet, aided by 
the advance abroad. Spot was offered 
at 122% cents/lb., December and 
January at 122}, February at 122 and 
March at 121 cents/Ib. 

The General Services Administra- 
tion has announced the sale to Metal 
Traders, Incorporated, of New York, 
of 184-180 troy ounces of 99-90 per cent 
rhodium sponge and 100-9125 troy 
ounces of 99-90 per cent rhodium 
powder. G.S.A. received an average of 
130 dollars 7 cents per ounce for the 
rhodium sponge and powder, a total 
return of 37,164 dollars, an agency 
spokesman said. Four companies sub- 
mitted sealed bids to buy all the 
rhodium offered, he said. G.S.A. had 
been holding rhodium sales about 
every six weeks, but might decide to 
offer its remaining stock of 1,142 troy 
ounces instead at a rate of about 280 
ounces each month, he added. 


London Metal Exchange 


Thursday 30 November to Wednesday 6 December 1961 


COPPER 








Thurs Fn Mon Tue Wed 


Thurs Fri Mon Tue Wed 


LEAD TIN 


£953 10 0 





Thurs Fri Mon Tue Wed 


£70 100 
£70 10 0 





Thurs Fri Mon Tue Wed 


D 
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NON-FERROUS 


PRIMARY METALS All prices quoted are those available at 2 p.m. 6/12/61 


Aluminium Ingots 
Antimony 99:6", 
Antimony Metal 99%. . 
Antimony Oxide 
Commercial hay 
Antimony White Oxide 
Arsenic , 
Bismuth 99-95%... 
Cadmium 99-9% 
Calcium 
Cerium 99% 
Chromium . 
Cobalt ieigtioca 
Celumbite.... per unit 


. ton 
» 221 10 0 


s. d. 
186 0 O 


230 0 O 


194 10 


> 


” 


. Ib. 


” 


” 


Copper H.C. Electro.. ton 


Fire Refined 99-70%, 
Fire Refined 99-50% 


” 


Copper Sulphate 
Germanium... 
Gold 
Indium 
Iridium 
Lanthanum . 
Lead English... 
Magnesium Ingots.... 
99-8%, het we 
99-90+%..... 
Notched Bar 
Powder Grade 4 .... 
Alloy Ingot. AZ91X .. 
Manganese Metal 
Mercury ...... 
Molybdenum . 
Nickel .... 
F. Shot 
F. Ingot 
Osmium 
Osmiridium 


oz. 20 0O 


ae 
Py 


— | 
MnNooo 


Vid bd 


1 113-2 


. ton 280 0 
. flask 59 O 
= * 
. ton 660 O 


1 15 


Ib. 5 
5 


Palladium 
Platinum .... 
Rhodium . 
Ruthenium 
Selenium .. 
Silicon 98% ....... 
Silver Spot Bars ...... 
Tellurium Sticks .... 
Tin. 
*Zinc 
Electrolytic 
Min 99-99% .... 
Virgin Min 98% 
Dust 95/97%... 
Dust 98/99%.. ; 
Granulated 99+ % .. 
Granulated 99-99+ % 


*Duty and Carriage to customers’ works for 


buyers’ account. 


INGOT METALS All prices quoted are those available at 2 p.m. 6/1 2/61 


o 


= 


_ 
cd 
CeOIDAG 


SSSSESESS 
a1 31 9) ol a) oe oo ol ol 
SSSGEGBES: 


RESSESSERSEEEE 


= 
& 
'? 


B.S. 
B.S. 
B.S. 
B.S. 
B.S. 
B.S. 
B.S. 
B.S. 
B.S. 
B.S. 
B.S. 
B.S. 
B.S. 
B.S. 


1490 L.M.1 
1490 L.M.2 
1490 L.M.4 
B.S. 1490 L.M.6 . 


ee 


.S. 
S. 
.S. 


*Aluminium Bronze 
BSS 1400 AB.1 
BSS 1400 AB.2 


(Virgin) £ 
ton 


minium Alloys (Secondary) 
ton 144 
» 4 


154 
170 


238 
245 


s. 4. 


*Brass 
BSS 1400-B3 SCB2 .. 
BSS 249 

*Gunmetal 
B.S. 1400: LG2 d/d.. 
B.S. 1400: LG3 d/d .. 
B.S. 1400: GI 14 Pb 

Per 

B.S. 1400: GI $ Pb d/d 


*Manganese Bronze 
BSS 1400 HTB1 .... 
BSS 1400 HTB2 .... 
BSS 1400 HTB3 

Nicke] Silver 
Casting Quality 12% 


0 
” » Oo 


” 18% 
*Phosphor Bronze 
B.S.1400P.B.1.(A.1.D. 


released) . . jaeace'’ 
B.S. 1400 L.P.B.1.... 


*Average prices for the 


ton 176 
b 


“~ 


209 
219 


278 


294 


195 
212 


ale 


226 


255 
265 
310 


312 
233 


last 


week-end. 


Phosphor Copper 


Phosphor Tin 
RS 


Silicon Bronze 
BSS 1400-SB1 


Solder, soft, BSS 219 
Grade C Tinmans.... 
Grade D Plumbers 
Grade M 


»” 


4 
ton 251 0 


Solder, Brazing, BSS 1845 


Type 8 (Granulated) 
Type 9 » 


Zinc Alloys 
BSS 1004 Alloy A 
BSS 1004 Alloy B.... 
Sodium-Zinc 


SCRAP METALS Merchants’ average buying prices delivered, per ton, 5/12/61 


Aluminium 
New Cuttings 
Old Rolled rer 
Segregated Turnings 


Brass 

Cuttings 

Rod Ends. . 

Heavy Yellow 

Light 

Rolled fyi eT 

Collected Scrap .. 
Turnings . ciaa 


£ 
134 
97 


Le 4 


Copper 
Wire 
Firebox, cut up 
Heavy fees 
Light 
Cuttings 
Turnings . 
Braziery 


Gunmetal 
Gear Wheels 
Admiralty . 
Commercial 


£ 
204 
202 
196 
191 
207 
193 
161 


£ 
196 
196 
175 
170 


Lead 


Nickel 
Cuttings 
Anodes 


Phosphor Bronze 
Scrap 


Zinc 


Ib. 


Ss. 


254 0 
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METAL PRICES 


SEMI-FABRICATED PRODUCTS 


Aluminium 
Sheet 10 
Sheet 18 
Sheet 24 
Strip 
Strip 
Strip 
Circles 
Circles 
Circles 2 
Plate as rolled 
Sections ; 
Wire 10 S.W.G. 
Tubes 1 in. o.d 
16 S.W.G. 


AAD 


D0 


~ 


PPDNADDHD 
44e4eene< 


Aluminium Alloys 
BS 1470. HS19W. 
Sheet 10 
Sheet 18 
Sheet 24 
Strip 10 
Stnp 18 
Strip 24 
BS1477. HP30M. 
Plate as rolled .. 
BS1470. HCI5WP. 
Sheet 10 
Sheet 18 
Sheet 24 
Strip 10 
Strip 18 
Strip 24 


ANPDDDE 
| 44eeaq 


saasae’ 


>. W 
W 
.W 
.W 
.W 
.W 


FOREIGN QUOTATIONS 


fr/kg 


Belgium 
Copper: electrolytic 
Tin e 


Canada 
Aluminium ‘ 
Copper: electrolytic 
Lead ; ; 
Nickel ' 
Zinc: Prime western 
High grade 99.95 
High grade 99.99 


France 
Aluminium . 
Antimony 99°0. . 
Cadmium .... 
Copper: electrolytic 
Lead eee 
Nickel 
Tin 
Zinc: Thermic ‘ 
Zinc: electrolytic. . . . 


Scrap 
Copper: electrolytic 
Heavy copper . 
No. 1 copper wire . 
Brass rod ends. . 
Zinc castings 


QaaDO 


31.75 
134.20 


c/Ib 

24.00 
30.00 
10.00 
82.50 
11.50 
12.10 
12.50 


WWNWWKWNNWWHh? 


— 


£/ton 
232 1 


980 17 


Aluminium Alloys—cont. 
BS1477. 
Plate heat treated Ib. 
BS1475. HGI19W. 
Wire 10 S.W.G. 
BS1471. HT19WP. 
Tubes 1 in. o.d. 
16 S.W.G. 
BS1476. HE1OWP. 
Sections ; 
Split tube 


Welded tube 
(sizes 4” 


Brass 

Tubes : ‘ -— " 

Brazed Tubes , ae 

Drawn Strip Sections _,, 

Sheet 

Strip .. fei ahh eta 

Extruded Bar Te, 

Condenser Plate (Yellow 
Metal) 

Condenser Plate one 
Brass) ; roreee™ 

Wire 5S ale tine) ee 


HPCISWP. £ 


ss &# 
3 104 


2 


Prices vary according to dimensions and quantities. 
the basic prices for certain specific products 


Beryllium Copper 
Strip 
Rod 
Wire 
Copper 
Tubes 
Sheet 
Strip .. 
H.C. Wire 
Cupro Nickel 
Tubes 70/30 
Lead 
Pipes (London) 
Sheet (London) 
Tellurium Lead. . 
Nickel Silver 
Sheet and Strip 10% 
Wire 10% 
Phosphor Bronze 
Wire 


The following are 


262 10 


102 


5 


3 


10 


100 5 
£6 extra 


Titanium (1,000 lb. lots 
Billet 44” to 18” dia... 


Rod }” to 4” dia. 


Wire -036”-232” dia... 


Strip -001” 
Sheet 8’ x 
Tube, representative 
average gauge 

Extrusions 

Zinc 
Sheet .. 
Strip 


to -048".. 
2’. 20 gauge 


Latest available quotations for non-ferrous metals with approximate sterling 
equivalents based on current exchange rates 


lire /kg 
370 
470 
445 


Italy 
Aluminium . 
Antimony 99°0 
Copper: wire bars 99°9 
Lead 
Nickel 
Tin : 
Zinc: electrolytic. 


Scrap 
Aluminium soft sheet 
clippings (new) 
Lead, soft, first quality 
Lead, battery plates. . 
Copper, first grade .. 
Bronze, commercial 
gunmetal . 
Brass: heavy 
Brass: light .. 
Brass, bar turnings . . 
Old zinc 


Switzerland 


Aluminium .. . 
Copper: electrolvtic 


£/ton 
216 


Japan 
Scrap 
Copper: electrolytic 
Copper wire No. 1 


Copper wire No. 2.. 


Heavy copper ... 
Light copper 


Brass, new cuttings. 
Red brass scrap .... 


West Germany 
Scrap 


Used copper wire 
Heavy copper . 
Light copper 
Heavy brass 
Light brass .. 
Soft lead .... 
Zinc 
Used aluminium 
unsorted 


United States 


Aluminium 
Antimony 99°0 
Cadmium 


in 
Zinc: electrolytic. . 


Yen per metric ton 


268,000 
240,000 
225,000 
233,000 


213,000 
175,000 


215,000 


D-marks 


per 
100 kilos £/ton 


220 
220 
185 
150 
110 

50 

48 


90 


c/lb 
24.00 
32.50 

160.00 
31.00 
10.00 
82.34 

123.00 
12.50 


200 8 
200 8 
168 10 
136 13 
100 5 
45 11 
43 14 


82 0 


£ ton 
19] 
259 
1,275 
247 10 
79 14 
656 
980 
99 12 
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Little General Change 
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ISSUED 
CAPITAL 
é 

4,435,792 
400,000 
43,133,663 
3,895,963 
4,795,000 
8,445,546 
203,150 
476,420 
1,500,000 
21,737,634 
30,683,348 
1,200 000 
60,484 
550 000 
45,000 
1,166,000 
300,000 
10,185,696 
5,399,056 
8,995,011 
5,296,550 
1,155,000 
18,000,000 
1,500,000 
937,500 
2,750,000 
7,228,065 
696,780 
792 000 
150,000 
1,612,750 
266,608,683 
34,736,773 
29,196,118 
6,000,000 
600,000 
320,000 
2,667,542 
1,108,268 
50,628 
26.361 ,444 
415,760 
240,000 
80,000 
274,152 
5,187,938 
1,000,000 
3,850,000 
585,000 
1,064,880 
3,400,500 
212,384 
8,035,372 
2,928 963 
35,344,881 
41,000,000 
750,000 
6,863,807 
4,594,418 
7,109,424 
323,773 
591,000 
156,930 
124,140 
150.000 


| 


| 


AMOUNT 
OF SHARE 


NAME OF COMPANY 





£ 

1 
2/- 

Stk. (£1) 
1 
1 
Stk. (10/-) 
Sek. (£1) 
Stk. (£1) 
Stk. (£1) 
Stk. (£1) 
5/- 
Sek (5/-) 
1/- 
1 
1 
Stk. (2/-) 
2/- 

1 
S/- 
5/- 

Stk. (£1) 
1 
Sek. (€1) 
Stk. (10/—) | 
5/- 
S/- 
10/- 
10/- 
5/- 

1 
5/- 
Stk. (£1) 
Stk. (£1) 
1 
10/- 
4l- 

1 
5/- 
6/- 
Stk. (£1) 

Sek. (2/-) | 

1 

5 
1/- 

Stk. (£1) 
Stk. (£1) 
Stk. (£1) 
5/- 
10/- 
Stk. (5/-) 
S/- 
Stk. (£1) 
Stk. (£1) 
Stk. (£1) 
Stk. (£1) 
Stk. (£1) 
Stk. (£1) 
1 
Stk. (£1) 
2/- 
5/- 
2/6 

1 

1/- 





Amalgamated Metal Corporation 
Anti-Actrition Metal 

Associated Electrical Industries 
Birfield 

Birmid Industries 

Birmingham Small Arms 

Ditto Cum. A. Pref. 5% 

Ditto Cum. B. Pref. 6% 
British Aluminium Co. Pref. 6% 
British Insulated Callender's Cables 
British Oxygen Co. Led., Ord 
Canning (W.) & Co 
Carr (Chas.) 

Clifford (Chas.) Led. 

Ditto Cum. Pref. 6% 
Clifford Components V 
Coley Metals 
Cons. Zine Corp.t 
Davy-Ashmore 
Delta Metal 
Enfield Rolling Mills Led 
Evered & Co 
General Electric Co 
General Refractories Ltd 
Glacier Metal Co. Ltd 
Glynwed Tubes 
Goodilass Wall & Lead Industries 
Greenwood & Batley 
Harrison (B'ham) Ord 

Ditto Cum. Pref. 7% 
Heenan Group 
imperial Chemical Industries 

Ditto Cum. Pref. 5% 
International Nickel 
Johnson, Matthey & Co 
Keith, Blackman 
London Aluminium 
McKechnie Bros. A Ord 
Manganese Bronze & Brass 

Ditto (74% N.C. Pref.) 
Metal Box 
Metal Traders 
Mint (The) Birmingham 

Ditto Pref. 6% 

Minworth Metals 
Morgan Crucible A 

Ditto 54% Cum. 1st Pref 
Murex 
Ratcliffs (Great Bridge) Ord 
Sanderson Kayser 
Serck 
Stedall & Co 
Stone-Platt Industries 

Ditto 54% Cum. Pref 
Tube Investments Ord 
Vickers 

Ditto Pref. 5% 

Ditto Pref. 5% tax free 
Ward (Thos. W.) Ord 
Westinghouse Brake 
Wolverhampton Die-Casting 
Wolverhampton Metal 
Wright, Bindley & Gell 

Ditto Cum. Pref. 6% 

Zinc Alloy Rust Proof 


MIDDLE PRICE 


4 DECEMBER 
RISE—FALL 


DIV. FOR 
LAST 
FIN 
YEAR 


DIV. FOR 
PREV 
YEAR 


YIELD 


1961 


LOW 


1960 
HIGH LOW 





29/9 
1/3 

30/3 

65/3 

64/6 

18/9 

13/ 

16/6 

16/- 

56/3 

15/- 9d 

15/74 —4}d 
1/3 1$d 

27/9 3d 

15/- 

8/3 3d 
2/6 —3d 

48/- —6d 

30/6 

20/3 

36/- 

42/- 

26/- 

47/9 

21/- 


Per cent 


134 
16D 
154 

NIL 
12 


6 
25*24C 
15 
200 
274 
20 
15 
10 
10 
25 
15 
224 
15 
15 
*10 
7 
13 
13} 
5 
$1.60 





Per cent 


= 


WOON OWAN NN ANNO DAUYUWA NA ADWUYVUON WON 


Vwa NNN DD WwW 


ow nN Se anvuvowse awuyrn 2 DAA DN OD @® 


- 


—_ 


= 


. 


owe wovwnrvwvoawvwvodwv vow 6 Ow 


oowonwooawoanaowod0cnad 


26/3 
0/9 
28/3 
45/- 
64/14 
18/44 
12/3 
15/44 
15/3 
49/- 
14/- 
13/74 


104d. | 


26/- 
15/- 

7/3 

2/6 
48/- 
29/- 
19/- 
35/3 
42)- 
24/3 
42/9 


26/6 
o/9 
38/3 
29/- 
56/- 
18/3 
14/9 
17/14 
17/74 
47{- 
19/104 
13/74 
1f- 
28/9 
15/104 
6/105 
3/44 
59/6 
99/6 
18/6 
45/- 
29/3 
29/- 
40/- 
14/14 
17/- 
33/- 
29/14 
11/9 
22/- 
9/104 
54/- 
15/44 
843 
44/9 
17/6 
7/104 
55/- 
13/44 
6/6 = S/9 
61/- 
10/9 7/14 
39/- 
80/- 
5/24 
63/- 
18/9 
45/- 
17/- 
40/3 
25/6 
10/3 
64/44 
18/74 
140/3 
39/74 
17/6 
24/6 
94/- 
60/6 
13/104 
39/9 
4/6 
15/- 
5/44 


| 





*Dividend paid free of Income Tax. 
relate to the issue quoted in the third column. 
capitalized issue in 7% 2nd Pref. Shares 


B and 50% capitalized issue 


issue 
T Per £1 unit 


L and 334% capitalized issue. 


G and 50% capitalized issue 


K 50% capitalized Issue allowed for 
H including bonus 124%. 


F and special 5% 
M and 10% capitalized issue 


tincorporating Zinc Corpn. & Imperial Smelting 
A Calculated on £7 8 9 gross. 

R and 334% capitalized issue in 8° Maximum Ordinary 5/- Stock Units 

tax free dividend and 50°% capitalized issue 


J and 75% capitalized issue 


S and 50% capitalized issue. 
N current interim dividend passed 


© current interim reduced 


**Shares of no Par Value. 


tand 100% capitalized issue. 


D and 50% capitalized issue 


C paid out of Capital Profits. 
é and 64% from Capital Profits. 


@ The figures given 
E and 50% 


“and 3 for 7 capitalized 
Q also 1/- special tax free dividend and 50% capitalized issue. 
V incorporating Clifford Covering. 


P calc. at 20%. 


W calc. at 16%. 
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at the a ring of a phone... 


. our representative will call to see you 
for prompt and efficient 


service on :— —- ; when next you have alloy scrap for disposal 
HIGH SPEED STEEL ea = 2 
18/4/1 & 6/5/2 SCRAP, 


TURNINGS, BARS, aw a 
SPARK TESTING, _— SHEFFIELD 77423 


SERVICE AVAILABLE FOR , , 
MIXED ACCUMULATIONS = for Mr. G. S. Baigent 


SHEFFIELD 77423 
for Mr. N. Lusby or Mr. K. Robinson 


BIRMINGHAM 
Calthorpe 2515 
for Mr. O. B. Nyquist 


(pronounced Kneekwist) 


40 WORTHING ROAD . SHEFFIELD9 
83 GEORGE STREET - BALSALL HEATH . BIRMINGHAM 








MAGNESIUM ELEKTRON 
LIMITED 


for all 


MAGNESIUM ALLOYS 


WE 
HOT BRASS PRESSINGS 


for GAS, WATER and Magnesium Elektron Limited 
ELECTRICAL FITTINGS 


and GENERAL ENGINEERING Clifton Junction Manchester Swinton 2511 
TRADES London Office: 5 Charles II Street SW1 


Trafalgar 1646 
ASSOCIATED PRESSINGS Lint? e0 


Magnesium Elektron, Inc., New York 20 USA 
SPRINGCROFT ROAD, BIRMIN \M 








a 


oe mokeme Romalmona 


om m- mal mane 


of small AS 
tarticles ;” X 


\~ 


Automatic unloading - 


CHROME 
QUICSHAN PLATING 
BARREL 


The new chrome barrel is specifi- 
cally designed for the plating of 
small and various shaped articles 
at high speed. 6-10 Ibs. of small 
parts can be processed in 5-10 
minutes. 


When the plating is completed 
the work is automatically 
unloaded from the barrel with 
no removal of basket container 
or solution. Time, production 
and drag-out losses are reduced 
to a minimum. 


The standard equipment 
incorporates: Chrome Barrel, 
Heated Storage Tank, Pump 
and Fume Extraction Fan. 


Write for further details: 
DESK No. J.3. 
CRUICKSHANKS 
A division of Forestal Industries (U.K.) Ltd., 
Camden Street - Birmingham 1 
Telephone: CENtrail 8553 (6 lines) 
Telegrams: Cruickshank, Birmingham 


OS ene ane ea AS OTE RRR TS RIL. oo FSi ae TE 
SM/C 7149 
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FIRST - 
PICTURE 
i ie 








... then leave the rest to us. Specialists 
in the production of Deep Drawn 
Metal Pressings to individual require- 
ments, we are confident we can be 
of service to you. 


We invite your enquiries. 


WRIGHT, BINDLEY & GELL LIMITED 
PERCY ROAD, GREET, B’HAM 11 Phone: SPRingfield 4491 (P.B.X) 
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VACUUM METALLURGY by TELCON METALS 


Super pure basic metals & alloys for the instrument, electronic & aircraft industries 


The installation of the latest Vacuum Melting Plant in our 
modern factory at Crawley ensures the greatly improved 
quality of the TELCON range of ALLOYS. The metallurgical 
cleanliness, the precise control of composition and gas 
content and the superior physical characteristics derived 
from HIGH VACUUM MELTING techniques keep TELCON 
METALS ahead in their field. 


Magnetic Alloys Controlied Expansion Alloys 

Mumetal Thermostatic Bimetals 

Supermumetal (including BRASS/INVAR type) 

Radiometal 50 & 36 Telcoseal Alloys 

Super Radiometal (GLASS/METAL SEALING) 

Permendur Invar 36 & 42 

Supermendur (Low expansion alloys) 

H.C.R. Alloy Resistance Alloys 

Vicalloy Pyromic 

Beryllium Copper Alloys Calomic 

CuBe 275 Telconstan 

CuBe 250 (Including thermo-couple quality) 
Our latest twin set High Temperature High Vacuum Coreless Induction Melting CuBe 50 Telconic 


furnaces of 10 cwts capacity now producing the highest grade materiais. Telcalloy 
slcalloy 


Enquiriest: TELCON METALS LIMITED 


Manor Royal, Crawley, Sussex « Telephone: Crawley 28800 : Telex 8748 : Telegrams: Telcon, Crawley, Telex. 


A Member of the Ca Group of Companies 





15,000,000 at least has been saved by N'I'F-E’S clients 


aviNGS on fuel bills have averaged 20% 


ividendsS include... increased output from plant 
improved quality of products 
and 
better working conditions for staff 





N:1:F-E-S is anxious to assist British Industry with al/ its heat and power problems 





YOUR ENQUIRIES ARE INVITED 


Wy ‘Ff -P ‘B  s Nationa/ Industria/ Fuel Efticiency Service 


71 GROSVENOR STREET LONDON W1io TELEPHONE: HYDE PARK 9706 
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BOLTVom’s 


H.C. COPPER & “COMBARLOY” COMMUTATOR BARS & SEGMENTS 
gga | 


iad 





THOMAS BOLTON & SONS LTD | (istic: cqmente srwn or stamped to shape. Stepped and omne, 


Head Office: MERSEY COPPER WORKS, WIDNES, LANCS. Tel ; Widnes 2022. special sections. Double taper bars. Bars with radius on corners, or 
Grams: “Rolls, Widnes’’. London Office & Export Sales Department: 168 Regent on one or both edges, if required. Supplied in coil when section is 


Street, W.!. Telephone: Regent 6427. Telegrams: “Wiredrawn, Piccy, London’’. suitable. 


Q 23 








COATED 
ABRASIVES 
BY 


For all 


Metal and Engineering Trades 
EMERY WELLINGTONITE 


(ALUMINOUS OXIDE) 


& CARBORUNDUM CLOTH 


IN SHEETS, ROLLS & BELTS #7 @ 
DISCS & SHAPES g 





\e 
JOHN OAKEY & SONS LTD., 
Wellington Mills, London, S.E.| 














Consult 


Consult 





Consult 





INTERNATIONAL 
REFINING (€O., LTD. 


for prices prior to disposal of your Non-Ferrous 
Metal Scrap and Residues, whether clean or 
irony. 


Maryland Alloys Ltd. 

for your requirements of Non-Ferrous Metal 
Ingots, whether of commercial or complex 
specifications. 


Non-Ferrous Stockholders 
Ltd. 


for your requirements of Sheets, Strips, Rods, 
Bars, Sections, in Aluminium and Alloys, Brass, 
etc., whether for immediate or long-term 
requirements. 


Alloy & Metal Stockholders 
Ltd. 


for your requirements in Steel Sheets, Rods, 
R.S.J.’s, Plates, etc., whether from our extensive 
stock or for future requirements. 


HEAD OFFICE and WORKS 
20/22 SUGAR HOUSE LANE, LONDON, E.15 
Tel: MARyland 7771 (S tines) LONDON TELEX No. 2-3314 


BIRMINGHAM 

LANCASTER COPPER WORKS, 
87-95 LANCASTER ST., B’HAM, 4 
Tel: ASTon Cross 1982 P.B.X. 


MANCHESTER 
26, LYNTHORPE ROAD, NEW MOSTON, 
MANCHESTER 10 
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é During the last 75 years STONES have played a leading 

fay TO NE 7 ony part in the development and application, allover the world, 

of high tensile brasses, nickel aluminium bronzes and 

9 whitemetals. Today we have pleasure in introducing our 

BY a EE TA ZL & entirely new and outstandingly successful SUPERSTON 
range of super strength copper base alloys. 

If you require the highest possible quality and the certainty that a complete metallurgical advisory 

service will always be at your service, please send your enquiries to us. No quantity or problem is too 

small or too large. 


BRONZE ingot and forging billet WHITEMBETAL ingot 
Manganese bronze Dsyl 
Nickel aluminium Lead bronze Underwater 
bronze Tin bronze Main bearing 
Gear wheel bronze Gun metal Railway 
Chromium bronze Auto 
Linings by Lagersmit process 


SUPERSTON alloys 


Extruded bar Welding wire 
Forgings Electrodes 


Castings from our licensees 


STONE MARINE ENGINEERING CO. LTD. 
Woolwich Road, Chariton, London, S.E.7 


ON THE APPROVED LIST OF ADMIRALTY AND A.1.D. 














ce ue 
e] "88a J . 


ALUMINIUM BRONZE CO.LTD. 
Walfows Lane -Walsall - Staffs. hiseceat 
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ARE YOU MEETING COMPETITION? 
why not consult us about the 


Tit\ BichocrceonadH HYDRAULIC DIESINKER 


ENGLISH AND FOREIGN PATENTS PENDING 


Automatic, semi-automatic and hand-operated in one unit, 
producing a finish equal to conventional hand-operated 
Diesinking Machines. Equipped with Roughing and Finish- 
ing Spindles having infinitely variable speed range from 
75-10,000 r.p.m. Capable of heavy cuts or finest detail 
work as shown by the untouched photograph of an actual 
work sample. 


Variable Table feeds provide rapid approach to cutting 
area. Up to 30%, reduction in cutting times actually 
obtained in customers’ works. Years of research and 
development have gone into this competitively priced 
machine to help YOU to provide high-class products 
economically. 
JAGUAR HEAD MOULD 


SEND FOR FURTHER DETAILS : 
A machine is available at our 


London works for inspection 
and demonstration on your 
samples by appointment 





GEORGE H. ALEXANDER MACHINERY LTD 


82-84 COLESHILL STREET, BIRMINGHAM 4, ENGLAND 
Telephone: ASTon Cross 3264 Telegrams: * Viking, Birmingham” 








NON FERROUS H. BARNETT LTD. 


INGOT © VICTOR ROAD, LONDON, N.7 
(ESTAB. 1865.) 


AND SPECIALIZE IN 


NON-FERROUS 
BILLETS SCRAP METALS 


carefully prepared for foundries. 
TEL: ARCHWAY 546! (5 LINES) 


TOALL «© 

BRITISH Ha 

ON AID STANDARD SS == AE Sees 
attamag SPECIFICATIONS tI Established 1888 


LIST GUN METAL Buyers 
and CUPRO NICKEL 
PHONE S$ OF ALL CLASSES OF 


tomers own 
24869 pemrenms NICKEL SILVER NON-FERROUS SCRAP 
26231 METALS—-RESIDUALS 


NORFOLK METALS LTD 


MANUFACTURERS OF NON-FERROUS ALLOYS 
EFFINGHAM ROAD -:-: SHEFFIELD 9 
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Y/ddddddddddddd eeeeeeeeeeetzetteeeettt cee lleeccceccccccccccccccccccecccccecccececccceceeeceece Wddddddddddddddddddy 


Classified Advertigements 


Wzzz@ze@ ettltkdeddddd eee eeeeccdcedcccccedcccccecceccecccecccecccecccccceccccececeecececccececceeccacdcccd tittttttle 


Rate: Advertisements set in run-on style 5d. per word, minimum 5/-. Semi- Series Discounts: Details upon application to “Metal Industry,”” Dorset House, 
displayed announcements are charged at 27/6 per inch depth. Box Numbers: Stamford Street, London, S.E.1. Remittances payable to “Metal Industry”. The 
add 5 words, plus 1/- for registration and forwarding replies. “Copy” accepted proprietors retain the right to refuse or withdraw “copy” at their discretion 
at London Office up to 1st post on each Friday for the following Friday's issue. and accept no responsibility for matters arising from clerical or printers’ errors. 





APPOINTMENTS VACANT ZING BASE ALLOYS SCRAP METAL (SALE & WANTED) 
WORKS MANAGER 99°90; IRITY ZINC ozs: B . & PERRY & Co: LT: 


is required to control a self-contained unit pro- Exchange Buildings, Birmingham, 2 

ducing rods in copper-base alloys. As mechanical for Phosphor Bronze Swarf and Scrap 

casting methods are employed, an engineering and all Non-Ferrous Metals. 

background and experience in the planning of TAL- COMPANY LIMITED Tel.: Midland 5986-7. (0113 

production schedules are necessary BADGE WorRKS SAIL eh: EY mo 
EPLY, with details of experience, salary nee ee ocean aoe TIME RECORDERS 
ee Oe eee oe nteees PDWOME FOR PROMPT DELIVERY. 7 Factory Time Recorders. Rental Service. 


nee Hop. —_ B,. - aaa Supp! 
PRODUCTION Manager required for Foundry an untenance Co. Lid., 7-159 Boroueh 
in N.W. London, the essential requirements High Street, S.E.1. (0014 
being age limit 30-40, an engineering background 
and ability to plan production. — a BOOKS 
f tim d motion study an advantage s : 
sppelaament provides come for man with energy, Experienced ANDBOOK of +e" _Mermerining, 
drive and initiative. When replying please give nics. ge By E, A. Ollard, A.R.C.S., 
brief details of education, experience and salary ALUMINIUM FOUNDRY F.R.LC an B. Smith. Facts, figures 
required. Our own staff have been informed of SUPERINTENDENT eae ae — am" a —_ or 
~ / Cc is siu0on mt, @ or ia ratory 

~ ‘aaa = ie827 workers who deal with plating solutions. Includes 
ndustry wanted b sections on water and drainage, purification of 
Y solutions, safety precautions and ventilation in 


lating shops, and the special problems of costing 
CAPACITY AVAILABLE SECONDARY ALUMINIUM in such Fg > =. = gis age oe 
MET « TD. Specialist post ° . from e¢ Books Lt Dorset 
phy omni pg ag ty a quathmens INGOT PRODUCERS ouse. Stamford Street, London, S.E.1. 
Hot Dip Process. School Lane, Welling, Kent. bes ore GAFETY in Industry. An introduction to the 
Bex 1120 (8470 Birmingham area protection of personnel. By D. I. Macfarlane. 
A — — Pr baw a gl on the 
ET us quote you for metal spinnings in all i care GS workers nea safety in industry. 
F aK. co shin blak Cader tHalifox) Substantial remuneration for right man Subjects covered iackade protection of the eyes 
. =} z P an SKin, precautions against ionizing radiations, 
Ltd., Arden Works, Fenton Road, Halifax. [0022 Apply—Box No. 4414 c/o Metal Industry press guards; dangers of rotating machinery; 
empee y so _— and | ey control ; ; 
ing and lighting. s _ pet from all bookse ere. 
FOR SALE By post fs. 1d. from Iliffe Books Ltd., Dorset 
(COVENTRY Climax Forklift Trucks. Diesel House, Stamford Street, London, S.E.1 
and petrol models. 6 ft. to 12 ft. lifts; H'S# Productivity in Heavy Engineering. 
2,000 Ib. to 6,000 Ib. capacity. Details and photo- PLANT WANTED Production, ———— and cost control in 




















taphs available. Part exchanges arranged. Speed welded fabrication. By A. G. Thompson, B. Se. * 
Erectrics, Church Street, Basford, Nottingham. pNE Rectifier, 250 or 500 amps. at 0-60 V., A.M.IC.E., M.LE.S., A.M.LW. lhis book 
(8490 


Tel. 75716. with controls suitable for anodizing. State deals with the welding and fabrication of heavy 
price and where view. The Brightside Plating plate material and rolled and extruded sections 
Co. Ltd., Brearley Street, Birmingham, 19. for =e ranging from nuclear reactors, ships, 
NT AI 8487 engine frames and structures to storage comnemnane 
> —— a Ss E nists - f ¢ eg pressure vessels. A = is — of 
=)” x20” Schmitz heavy-duty two-high co the latest types of metal-working and formin 
1 rolling strip mill; vernier motorized screw- SCRAP METAL (SALE & WANTED) equipment; while the layout and organization o of 
down; water-cooled roll bearings and _ rolls. aA Tl” Ss modern fabricauion shops, handling methods, the 
Complete unit on bed plate, 70 h.p. motor, strip — ye we and P use of electronic computers end data-control 
coiling gear, spare rolls, etc. In excellent condi- ITCHAM MEL. ERS TD methods for oxygen-cutting, welding, quality con- 
tion. Box 4412, c/o Metal Industry. (8491 NV e . trol and a cooing -— also pete 4 
3 The author brings a refreshingly new approac 
QMAL L Cupola. Designed with water-jacketed a Foe. to the vital questions of work measurements and 
fusion zone (as blast furnace); 1’ 8” i.d., 2’ 3” Tel - Theenton Heath 6101-3 [0007 costing in relation to productivity and efficiency. 
o.d.; overall height 8 ft., plus chimney. Complete i. . Managements and engineers will find a study of 
with motorized blower, starter, piping to tuyeres the methods discussed of considerable practical 
and water jackets, charging platform with steps NICKEL and High Nickel Content a value in improving efficiency and in reducing 
and rails. Condition as new. Reasonable price. wanted. “Nimonics’’, “Inconel”, “Mone costs. 65s. net from all booksellers. By post 
Lathkill Metals Ltd., Market Harborough 2245. etc. Offer for best prices to Nicholson & Rinedes 66s. 3d. from Iliffe Books Ltd., Dorset House, 
[8489 Ltd., Princess St., Sheffield, 4. Phone 27491. (001) Stamford Street, London, S.E.1. 


RE-MELTED 
ZINC XXX BRAND 


FOR ALLOYING 
PRODUCED UNDER LABORATORY CONTROL 
QUALITY GUARANTEED 














FOR GALVANISING 


DEUTSCH & BRENNER 


LIMITED 
HARFORD STREET, BIRMINGHAM, 19. Also at Cardiff & Manchester 
Telephone: Northern 3838 (11 lines) Telex 33-374 + Cardiff 31833 Blackfriars 9630 
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INDEX TO ADVERTISEMENTS 
Page Page 


Alexander Machinery Ltd., George H 18 Harris (Birmingham) Ltd., F. W 18 Oakey & Sons Ltd., John 16 
Alexander Metal Co. Lid ~ Harris Plating Works Ltd x 
Aluminium Bronze Co. Ltd 17 Harshaw Chemicals Ltd. 5 

Associated Pressings Ltd 13 Head Wrightson Machine Co. Ltd. 2,3 Powder Metallurgy Ltd. .. Inside back cover 

Priestman Ltd., T. J Inside back cover 

Barnett Ltd., H 18 

Bolton & Sons Ltd., Thomas 16 

Brock Metal Co. Ltd., The 19 


Iifar Aluminium Co. Ltd By 
International Refining Co A 16 Robertson & Co. Ltd., W. H. A. 10 


Canning & Co. Ltd., W. Inside front cover Johnson & Co. Ltd., T. W 13 Sheffield Smelting Co. Ltd. 
City Casting & Metal Co. Ltd. Jones & Rooke (1948) Ltd. Inside back cover Sklenar Furnaces Ltd. 
Inside front cover Smith & Sons (Clerkenwell) Ltd., 
Cohen & Co. Ltd., A ‘ Outside back cover Laidlaw Drew & Co. Ltd. 20 Stone Marine Eng. Co. Ltd. 
Consolidated Zinc Corporation (Sales) Stuart (London) Ltd., Robert 
Ltd 12 
Cruickshank Ltd.. R 14 Magnesium Elektron Ltd. 13 
Maybank (Metals) Ltd., J. & J Telcon Metals Ltd. 
Deutsch & Brenner Ltd 19 Inside front cover 
Metal Castings Doehler Ltd 


Wolverhampton Metal Co. Ltd 
J rm " Outside front cover 
Electro-Chemical Engineering Co. Ltd Wright, Bindley & Gell Ltd 


Firma-Chrome Plating Co. Ltd., The National Industrial Fuel Efficiency Service 15 
Frost Ltd., N. T Norfolk Metals Ltd. 18 Young Ltd., T. W. 








é 


The Specialist PR, 
of Small Work in Quantities 


FULLY APPROVED ALD. All FINISHES 





TEL: CEN 4135 (6 LINES) | 











Copper, Brass 
and Aluminium 
in 


Sheets, Tubes, | LAIDLAW 
Rods and Wire erat 


LADLE HEATING 
Equipment 


The illustration shows our town’s gas fired equip- 
ment applied to bogey ladies at the Works of 


Grahamston Iron Co. Ltd., Falkirk. Similar 
equipment can be provided for all types of gas as 


T. W a y v U el G L T 1] . well as liquid fuels. 
105 GOSWELL ROAD, E.C.1 LAIDLAW, DREW «00.u0. 


SIGHTHILL INDUSTRIAL ESTATE, 


Phone: Clerkenwell 2241/2 Grams: Wuzog, Barb. EDINBURGH, 11 
‘Phone: CRAiglockhart 4422 "Grams: ERICLEX, EDINBURGH 


London: 63, Queen Victoria Street, E.C.4. Telephone: City 1155/6 


DELIVERIES FROM STOCK 




















Printed in Great Britain by James Cond Ltd., Charlotte St., Birmingham 3. Published by Lliffe Production Publications Ltd., Dorset Hou-e, Stamford St., London, S.E.1 
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OVER 100 YEARS EXPERIENCE 


NICKEL SILVER 


SHEET STRIP WIRE SECTIONS 


CUPRO-NICKEL 


STRIP WIRE 





SPECIALISATION ENSURES CLOSE CONTROL OF QUALITY 


We Specialise 





Enquiries to:- 


Jones & Rooke (1948) Ltd. 


86-92, NORTHWOOD STREET, BIRMINGHAM 3 
Telephone: CEN 4886/7/8 3 lines 











CONSISTENTLY 2 As trustworthy as the 
hallmark on a piece of gold 
RELIABLE or silver, the symbol TPJ 
on an ingot of aluminium 
alloy is a guarantee of the 
ALUMINIUM genuine article . . an alloy 


absolutely true to the 


ALLOYS original specification. 


Besides all standard 


BS 1490 specifications, 
CARRY 


PRIESTMANS' are also 
ready to produce special 
THIS alloys for unusual purposes 


SYMBOL .. 





POWDER 
METALLURGY 


LTD 


Trading as F W. BERK & CO iT 
POWDER METALLURGY DIVISION 





BERK HOUSE, ”.0. BOX 500 
8 BAKER STREET, LONDON, W.1. 


Telephone HUNter 6688 


m.,.. THE BETTER 
T. J. PRIESTMAN LTp. 


FORGE LANE  MINWORTH - SUTTON COLDFIELD © Tel: ASHfield (B'ham) 1134 














METAL INDUSTRY 


In most countries throughout the world we have our 


Own Freprese ntative and we produce ingot metals in nine 


factories in dierent parts of the world. They are there 


te: give Our Customers the same experience and skill which 

we have acquired in Britain during the past 162 years. 
Enquiries will always be welcomed, and we will 

gladly put overseas customers in personal touch with our 


own men on the spot in almost every part of the globe. 


8 DECEMBER 1961 


Meet Victor 


Young 











